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denepanpHas paboyast mporpamma 1o yueoOHomy npeamety «buomorusy (6a30BbIit
ypoBeHb) (mpeameTHas oOnactb «EcrecTBeHHO-HaydHBIE MpEeaAMEThI») (danee
COOTBETCTBEHHO — MporpaMma Mo OWOJIOTMH, OHOJIOTHS) BKIIIOYAET MOSICHUTEIBHYIO
3alliCKy, Colep)KaHue OOy4YeHUs, IUIAHUPYEMbIE pe3ylbTaThl OCBOCHHUS IMPOTPAMMBI
1o OMOJIOTHH, TEMAaTHYECKOE IJIAHUPOBAHHUE.

[losicHutenpHas 3amUcKa OTpakaeT OOIIMe LN W 3aJadd U3y4deHHs] OMOJIOTHUH,
XapaKTEPUCTUKY TICUXOJOTUYECKUX MPEANOCHIIOK K €€ HM3y4YeHHMIO 00Yy4arollMMUCH,
MECTO B CTPYKType Y4YeOHOro IjlaHa, a TakXke MOAXOAbl K OTOOpYy coaep aHws,
K OTIPEJICIICHHUIO IJIAHUPYEMBIX PE3YIbTATOB.

Copepxanne OOy4YeHHs] pPacKphIBaeT COACpKATENbHBIE JUHUH, KOTOPBIC
npeaiaraloTcs JUisi 00s3aTeIbHOTO M3YYEHHUS! B KaXKJOM KJIacCe Ha YPOBHE CPEIHEro
oO1iero ooGpazoBaHusl.

[Inanupyembie pe3yiabTaThl OCBOEHHUS NPOrpaMMbl MO OHOJIOTHHM BKJIIOYAIOT
JUYHOCTHBIE, METANpeIMETHBIC PEe3yNbTaThl 3a BECh IMEPHOJ OOYYeHHsS Ha YpOBHE
cpenHero o0uiero o0pa3oBaHus, a TaKXKe IMPEAMETHbBIC JAOCTHXKEHUS O00ydarolerocs
3a KaXJIbIil TOJ] OOy4EHHS.

HOACHUTEJBHASA 3AIIUCKA

I[Ipu paspaboTke mporpaMMbl 1O OHWOJOTHH  TEOPETUYECKYID  OCHOBY
JUTSL OTIPENICTICHUS TTOIX0I0B K (DOPMUPOBAHMIO COJEPKaHUS YIeOHOTO MmpeaMeTa
«buonorus»  cocraBuIM: KOHLIENTyaJIbHBIE ITOJIOKEHHUS dI'oC COO
0 B3aMMOOOYCIIOBJICHHOCTH IIEJIEH, COMIEp KaHusl, PE3yJIbTaTOB OOYUYECHHS U TpeOOBaHUM
K YPOBHIO TIOJITOTOBKH BBIMYCKHUKOB, TOJIOKCHHUS 00 OOMUX IENSX W TMPUHIIUTIAX,
XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHME CUCTEMbI CpeHero oO0Iiero oopa3oBaHus
B Poccuiickoit denepaninu, a Takke MOJIOKEHUS O crienuduke OMOIoTHH, €€ 3HAUCHUH
B TIO3HAHWH JKUBOH TPUPOJIBI U 00ECIICYCHUH CYIIICCTBOBAHMS YEJIOBEYECKOTO OOIIECTBA.
CoryiacHO Ha3BaHHBIM TIOJIOKEHHSIM OMPENeNIeHbl OCHOBHBbIC (YHKIIUHU TPOTPAMMBI
1o OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Ouosioruu Aa€T MpeCTaBlICHHE O IeNsaX, 00 o0Iiei crpareruu
OoOy4YeHHs, BOCIUTAHUS W Pa3BUTHSA OOYYAIOMIMXCA CPEACTBAMH y4eOHOTO MpeameTa
«buonorus», ompenenseT o00s3aTeNIbHOE NPEIMETHOE CONEp)KaHHE, €r0 CTPYKTYpY,
pacmpeneneHue 1mo pasziesiaM 1 TeMaM, PeKOMEHIYEeMYIO TIOCIIeIOBATEIbHOCTh U3YUCHUS
y4eOHOTO MaTepHaa ¢ y9éTOM MEKIIPEAMETHBIX M BHYTPUIIPEAMETHBIX CBS3CH, JIOTHKH
00pa30BaTeILHOTO MPOIECCa, BO3PACTHBIX OCOOECHHOCTEHW 00YJarOIINXCS.

B mporpamme 1mo OMOJOTHM TaKXe YYHUTHIBAIOTCS TPEOOBaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METANpeIMETHBIM W  TPEAMETHBIM  pe3ylbraraM  OOy4YeHUS
B ()OPMHUPOBAHUU OCHOBHBIX BHJIOB YYEOHO-TIO3HABATEIBHOW NEATEILHOCTH/ydeOHBIX
JNENUCTBUN 00yYaroMXCsl IO OCBOCHUIO COJIEpKaHUsI OMOJIOTHYECKOro 00pa30BaHMUs.

B mporpamme mo Owmonorum (10-11 kmaccel, 0a30BBI ypOBEHB) peaNM30BaH
MPUHITUI MPEEMCTBEHHOCTH B M3YYCHHH OMOJIOTHH, OJlaromaps 4eMy B Hel
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MIPOCMATPUBAETCS HAMMPABICHHOCTh HA PAa3BUTUE 3HAHUMN, CBSI3aHHBIX C (POPMUPOBAHUEM
€CTECTBCHHO-HAYYHOTO  MHPOBO33PCHHUSA, IIEHHOCTHBIX OpPHUEHTAIMH  JIMYHOCTH,
HKOJIOTUYECKOTO MBINIJICHUS, TIPEICTABICHUNA O 3JJ0POBOM 00pa3e KU3HU U OCPEKHBIM
OTHOIIIEHUEM K OKpYXKaromel mnpupomHor cpeae. [loatomy Hapsgy ¢ u3ydeHHEM
00IICONOIOTUYECKUX TEOPHiA, a TaKKe 3HAHWMA O CTPOSHUU JKHBBIX CHUCTEM Pa3HOTO
paHTa M CYIIHOCTH OCHOBHBIX TIPOTEKAIOIIMX B HHUX TNPOIECCOB B Iporpamme
110 OMOJIOTUY yIeJICHO BHUMAHWE HCITOJIb30BaHUIO TIOJYUCHHBIX 3HAHUI B TOBCETHEBHOM
YKU3HH JUTSI PEIICHHS MPUKIIATHBIX 33714, B TOM YHUCIIE: MPOGUIAKTUKN HACIEACTBEHHBIX
3a00JIeBaHUN YETIOBEKa, MEIAMKO-TEHETUYECKOTO KOHCYJIBTHUPOBAHUSA, OOOCHOBAHUS
HKOJIOTHYECKH 11eTIECO00Pa3HOro MOBEACHHS B OKPY>KaIOIIeH TPUPOAHON Cpejie, aHaIn3a
BIUSHUS XO3SMCTBEHHOW JEATEIHHOCTH YEJIOBEKAa Ha COCTOSHUC TMPUPOIHBIX U
UCKYCCTBEHHBIX JKOCHUCTEM. YCHIICHHE BHUMAaHUS K MPUKIATHON HANpaBICHHOCTH
yuyeOHoro mnpeamera «buonorus» MNpOAUKTOBAHO HEOOXOJUMOCTHIO OO€eCIeUeHus
YCIIOBHM TSI PEIICHHS OMHOW W3 aKTyaldbHBIX 3a7a4 IIKOJBHOTO OHOJOTHYECKOTO
oOpa3oBaHus, KOTopasi mpesmnoyiaraeT (GpopmMupoBaHue y OOyHaronIuXcs COCOOHOCTH
aIanTHPOBATHCS K M3MEHECHUSM THHAMHYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

[Iporpamma 1Mo OWMONOTHU SIBISETCS OPUEHTHUPOM JJisi COCTaBIICHUS pPadOYMX
porpamMm, aBTOPbHI KOTOPHIX MOTYT MPEIJIOKUTh CBOM BapHaHT IOCIEI0BATEILHOCTH
U3YYCHUS W CTPYKTYpbl Y4eOHOTO MaTepwasia, CBO¢ BHUIACHHUE IyTel (HOpMHUPOBAHMS
y oOyuaromuxcsi 10—11 kmaccoB mpeAMETHBIX 3HAHUN, YMEHUN U CIOCOOOB y4eOHOM
NEATETLHOCTH, a TaKKe METOJAMYCCKUX PEIICHWHA 3a/ad BOCIHUTAHHUS W Pa3BUTHSA
cpencTBamu yueOHoro nmpeamera «buomorusy.

buonorus Ha ypoBHE cpenHero oOIero oopa3zoBaHus 3aHUMAaeT BaXXKHOE MECTO.
On o6ecnieunBaeT opMUpOBaHUE Y OOYHAIOIIUXCS MPEICTABICHUN O HAYYHOU KapTUHE
MHUpa, pacmupseT U o0000maeT 3HaHUS O KUBOW MPUPOAE, €€ OTIIMYUTEIHHBIX
MpU3HAKaX — YPOBHEBOW OpTraHM3AIlMU W DBOJIOINHH, CO3MAET YCIOBUS JIS: TMO3HAHUS
3aKOHOB JKMBOW TMPHUPOJIBI, GOpMUPOBaHUS (DYHKIIMOHAIEHON TPaMOTHOCTH, HAaBBIKOB
3I0POBOTO M O€30macHOro oopasza >KM3HH, SKOJOTHYECKOI'0 MBIIUICHHUS, IIEHHOCTHOTO
OTHOIICHUS K JKUBOU MIPUPOJIE U YCTIOBEKY.

Bonbimoe 3HaueHWe OHWOJOTHS MMEET TAaKXKe JJIA PENICHUS BOCIUTATEIBHBIX U
pPa3BUBAIOIIMX 3a/lad CPEAHET0o 00IIero oOpa3oBaHUs, COIUATN3ANUNA O0YyUYaIOIIUXCS.
N3yyenue Onosioruu odecreunBacT yClIoBUs I (POPMHUPOBAHUS MHTCILICKTYATbHBIX,
KOMMYHUKAIIMOHHBIX ¥ WH()OPMAIMOHHBIX HABBIKOB, JCTETHUYECKOU KYJIBTYPHI,
CIIOCOOCTBYET HMHTETpAIllMd OWOJIOTMYECKUX 3HAHWW C TMPEACTABICHUAMHU W3 JPYTHUX
y4eOHBIX TPEAMETOB, B YAaCTHOCTH, (PU3NKH, XuMuUU U reorpaduu. HazpanHbIe
MIOJIOXKEHMSI O TIPETHA3HAYEHUHN yU4eOHOTO MpeaMeTa « bBuoIorusy cocTaBuiI OCHOBY JIJIS
OTpe/eNieHUs] TOAXOJ0B K OTOOpY W CTPYKTYPUPOBAaHUIO €ro  COJepKaHUs,
MPEICTABIICHHOTO B ITPOrpamMMe TI0 OMOJIOTHH.

Ot6op comepxkanus ydeOHoro mpenmera «buosnorus» Ha 0a30BOM YpOBHE
OCYIIECTBIEH C MO3UIUN KYJIBTYpPOCOOOPa3HOTO MOIX0/a, B COOTBETCTBUH C KOTOPBIM
oOyJaroluecs: MOJDKHBI OCBOWTh 3HAHWS M YMEHUs, 3HaYUMbIe NI (POPMHUPOBAHUS
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o01Iel KyIbTypbl, OMpENesIONIe aJeKBaTHOE MOBEACHUE YENIOBEKa B OKpYKaroIlen
MPUPOTHOM Cpene, BOCTpeOOBAaHHBIE B TIOBCEAHEBHOW KU3HM U MPAKTHUCCKOU
nearenbHocTH. Ocoboe MecTo B JTOM CHUCTEME 3HAaHWW 3aHMMAIOT 3JIEMEHTHI
CONlepKaHMs, KOTOpBIE CIy)KaT OCHOBOW i1  (OPMHUPOBAHUS TPEACTABICHHUM
O COBPEMEHHOW €CTeCTBEHHO-HAYYHOW KapTHHE MHUpPA M IIEHHOCTHBIX OPHUEHTAIIUSX
JUYHOCTH, CTOCOOCTBYIONTUX TYMaHU3AIMHA ONOJIOTHIECKOTO 00pa30BaHU.

CTpykTypupoBaHuE COAEpKaHUA  y4yeOHOro Marepuaisa B IPOrpaMme
mo OWOJIOTMM  OCYIICCTBICHO C YyY4E€TOM TPHOPUTETHOTO 3HAYCHUS 3HAHHUU
00 OTIMYHUTEIBHBIX OCOOCHHOCTSIX JKUBOW TMPHUPOIBI, O €€ ypOBHEBOW OpTraHHU3AITUU
¥ DBOJIIONMH. B COOTBETCTBUU C 3TUM B CTPYKType ydeOHOTo mpeamera «buomornsy
BEIZICJICHBI CJICAYIONINE COAepKaTelbHbIe NTWHUW: «buomorus kak Hayka. MeTomsl
HAay4YHOTO TO3HaHWs», «Kierka kak Owosnormdeckas cucrema», «OpraHu3M Kak
Oounonornyeckas cuctemay, «CrucreMa U MHOTOOOpa3ue OpraHUYECKOTO MHPay,
«IBOJTIOIMS YKUBOM MPUPOJIBI», « IKOCUCTEMBI U MIPUCYIIIHE UM 3aKOHOMEPHOCTH.

Lens uzydyenus: yueoHoro npeamera «buonorus» Ha 0a30BOM YPOBHE — OBJIAJICHUE
OOYYarOIIMMUCS 3HAHUSMHU O CTPYKTYpHO-(YHKIIMOHAJTHLHOW OpTaHU3AIMK YKUBBIX
CUCTEM Pa3HOTO paHra W TMPUOOPETCHHE YMEHHA WCIOJb30BaTh OTH 3HAHUS
JUTSL TPAMOTHBIX JEHCTBUH B OTHOIICHHM OOBEKTOB JKUBOW MPHUPOIBI M PEIICHUS
Pa3TUYHBIX )KH3HEHHBIX MTPOOJIEM.

JlocTiwkeHne — 1enH U3YUYCHUS y4eOHOTO npeameTa «buonorus»
Ha 6a30BOM ypOBHE 00€CTIEUNBACTCS PEUICHUEM CIISAYIONINX 3a7a4:

OCBOCHHE 00YJArONTUMHUCS CUCTEMbI 3HAHUH O OMOJOTHYECKUX TCOPHIX, YUCHUSX,
3aKOHAaX, 3aKOHOMEPHOCTSX, THUIIOTe3ax, MpaBWIaX,  CIYXKaIluX OCHOBOM
1u1st GOPMHUPOBAHUS MPEJCTABICHUN O €CTECTBEHHO-HAYYHON KapTUHE MUPa, O METOAaX
HAYYHOTO IMO3HAHUS, CTPOSHUU, MHOTOOOPa3UU U OCOOEHHOCTSIX )KMBBIX CHCTEM PA3HOTO
YPOBHSI OpraHU3allid, BBIJAIONIUXCS OTKPBITUAX W COBPEMEHHBIX HCCIEAOBAHUSIX
B OMOJIOTHH;

dbopMmupoBaHre Yy  OOYyYalONmIMXCS  [MO3HABATENBbHBIX, HWHTEJUICKTYaJbHbIX
¥ TBOPYECKUX CIIOCOOHOCTEH B MPOIIECCE aHATN3a IAHHBIX O MyTSIX Pa3BUTHS B OMOJIOTHU
HAyYHBIX B3TJISA0B, UJIEH U MOAXOJOB K M3YUYEHHUIO JKUBBIX CHUCTEM PA3HOTO YPOBHSA
OpraHU3alluu;

CTaHOBJICHHE y OOyYarOMIMXCs 0OMIeH KyIbTyphl, (DYHKIIMOHATLHON IPaMOTHOCTH,
pa3BUTHE YMCHHUH OOBSCHITH M OICHUBATH SIBJICHHUS OKPYXKAIOIIETO0 MHpa >KUBOU
MPUPOIBI HA OCHOBAHWH 3HAHUH U OTIBITA, TTOJIYYCHHBIX MPU U3YUECHUN OMOJIOTHN;

dbopMupoBaHWe Y  OOYyYarOmMXCS  YMEHUW  WUIIOCTPUPOBATH  3HAYCHUE
OMOJOTUYECKUX 3HAHUW B TPAKTUYCCKON JIEATCTLHOCTH 4YEJIOBEKA, pPa3BUTHHU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHI M arpoOUOTEXHOIOTHI;

BOCIIUTaHNE YOEKIEHHOCTH B BO3MOXXHOCTH TIO3HAHUS YEJIOBEKOM >KHBOU
IPUPO/IbI, HEOOXOUMOCTH OEPEKHOI0 OTHOLIEHUS K HEM, COOJIO/IEHUS 3THUYECKUX HOPM
P MIPOBEJICHUN OMOJIOTUUECKHUX UCCIICTOBAHIN;

OCO3HaHWE IIEHHOCTH OWOJOTMYECKUX 3HAHUW JIJI1 TOBBIIICHUS YPOBHS
HKOJIOTUYECKOM KYJIbTYPBI, 1Sl POPMUPOBAHUSI HAYUHOT'O MUPOBO33PEHUS;
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MIPUMEHEHUE NPHOOPETEHHBIX 3HAHWW M YMEHUW B IOBCEJHEBHOM JKU3HU
JUTSL OLIEHKH TIOCTIEICTBUI CBOEH EATEIBHOCTH M0 OTHOIICHHUIO K OKPYXKAIOIIeH cpee,
COOCTBEHHOMY 3/J0pPOBbIO, OOOCHOBaHME U COOJIOACHHE Mep MNPOPUIAKTUKU
3a00JIeBaHUN.

B cucreme cpenHero oOmero oOpa3zoBaHusi —«buonorus», u3zydaemas
Ha 0a30BOM YpOBHE, SIBJISIETCS 0053aTEIBHBIM YUEOHBIM MTPEIMETOM, BXOISIIIUM B COCTAB
npeaMeTHON 00sacTh «EcTecTBeHHO-HAYUHbIE TIPEMETBD».

OO11ee yuClIO YacoB, PEKOMEHIOBAHHBIX Ui M3ydeHHUsi Ouojoruu — 68 dvacos:
B 10 xnacce — 34 yaca (1 yac B Henemo), B 11 knacce — 34 vaca (1 yac B Hefel0).
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COAEPKXAHUE OBYUYEHUASA

10 KJIIACC

Tema 1. buoJiorusi Kak HayKa

buonorus kak Hayka. CBsi3b OHOJOTMM C OOIIECTBEHHBIMHM, TEXHUYECKUMU
U IPYyTUMH €CTECTBEHHBIMHU HayKaMH, (puiiocoduei, STUKOM, SCTETUKOM U paBoM. Poiib
Ouonorun B (GOPMHUPOBAHWM COBPEMEHHOW HaydyHOM KapTuHbl Mupa. Cucrema
OMOJIOTMYECKUX HAYK.

Meroabl MO3HAHMS KUBOW MPUPOJLl (HAOMIOIEHHUE, SKCIEPUMEHT, OIHMCAHHE,
U3MepeHue, Kiaccudukalus, MoJeIMpoOBaHUEe, CTATUCTHYECKast 00paboTKa JaHHBIX).

Hemoncmpayuu:
Ilopmpemuwi: Y. [lapun, I'. Menaens, H.K. Konbros, [Ix. Yorcon u ®@. Kpuk.
Tabauywl u cxemol: «MeToIbI NO3HAHUS )KMUBOU MPUPOBI.

Jlabopamopuvie u npakmuyeckue padoomoi:
[Ipaktuueckas padora Ne 1. «/cnonb30BaHne pazauuHbIX METOI0B IPH U3YYECHHUH

OMOJIOTHYECKUX O0BEKTOBY.

Tema 2. 7KuBble ccTEMBI U UX OPTraHU3AIUA

XKusble cucteMbl (OMOCHCTEMBI) KaK NpeaMeT u3ydeHus Ouonoruu. Oriauuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOBI.

CpoiicTBa OMOCHCTEM M WX pa3HOOOpaszuwe. YPOBHM OpraHu3aluu OHOCHUCTEM:
MOJICKYJISIDHBIN, KJIETOYHbIA, TKAHEBBIM, OPraHU3MEHHBIN, MOMYISLHUOHHO-BUIOBOM,
HKOCUCTEMHBIN (OMOTreoeHOTHYECKU ), OnOC(hEepHBIi.

Hemoncmpauyuu:

Tabauywl u cxemovl: «OCHOBHBIC TIPU3HAKH YKU3HW», «Y POBHU OpTaHU3AINH KUBOU
PUPOIBD.

Obopyodosanue: moaens monekynsl JJHK.

Tema 3. XuMu4yeckuii COCTaB M CTPOEHUE KJIETKHU

XUMHUYECKAN COCTAB KIIETKH. XHUMHUYECKHE DJIEMEHTBI: MaKPOAJIEMEHTHI,
MHKPO3JIEMEHTHI. Bo/la 1 MUHEpaJIbHBIE BEILIECTBA.

OyHKIMY BOJbI U MUHEPAIIbHBIX BEUIECTB B KiieTke. [lognepxaHue ocMOTHYECKOTO
OanaHca.

benku. CoctaB u cTpoeHue O€JIKOB. AMHHOKHCIOTBI — MOHOMEPBI OEJIKOB.
He3aMeHnMble W 3aMEHHUMbIE AMHHOKHCIOTBL. AMHWHOKHUCIOTHBIA COCTaB. YPOBHHU
CTPYKTYpPBI OCTTKOBOW MOJEKYJbI (IepBUYHAS, BTOPUYHAS, TPETUYHAS U YETBEPTUUHAS
CTPYKTypa). XUMHUYECKHE CBOMCTBA OenkoB. bruonornueckue QyHkIuu O6EIKoB.

depmeHThl — Oumosormueckue kartanu3aTopbl. CtpoeHue ¢depMeHTa: aKTUBHBIN
HEHTp, cyocTpatHas cneuuduunoctb. Kodepmentsl. Butamunsl. Otnuunst GpepMeHTOB
OT HEOPTraHWYECKUX KaTaJIu3aTOPOB.
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VYrieBoapl: MOHOcCaxapuibl (TIOKO3a, prbo3a M JIe30KCHpu003a), TUcCaXapuIbl
(caxapo3a, JlakTo3a) W  MoOJMCaxXxapuabl  (Kpaxmaja, TJMKOIeH, IeJUII0JI03a).
buonornyeckue QyHKIIMM yTIeBOAOB.

Jlunuael: Tpuraunepuanbl, pochonunuabl, crepouasl. ['uapodunbHO-TUIPODOOHBIE
cBoiicTBa. buonormueckue ¢Gynkuuu nunuaoB. CpaBHEHUE YTrIEBOAOB, OEIKOB U
JIMITAJIOB KaK UICTOYHUKOB SHEPTHUH.

Hykneunossie kucnotel: JIHK u PHK. Hykneotuasl — MOHOMEpPBI HYKJIEMHOBBIX
kucioT. Crpoenne u ¢pynkuuu JHK. Crpoenune u pynkiuun PHK. Bunsr PHK. ATO:
CTpoeHue U QyHKIIHH.

[urtonorus — Hayka o kjeTke. KiueTtounas Teopusi — mpuMep B3aUMOAECUCTBUS UIEH
1 (haKTOB B HAYYHOM MO3HAHUHU. METO/IbI U3yUeHUS KIETKH.

Krnerka kak nenoctHast >kuBas cucrema. OOIIMe NMpU3HAKKA KIETOK: 3aMKHYyTas
Hapy>kHas MeMOpana, mosekysbl JIHK kak reHetudeckuil ammapar, cucremMa CHUHTE3a
Oeka.

Tumnbl KJIETOK: 3yKapuoTHuecKkas M Npokapuotuyeckas. OCOOCHHOCTH CTPOCHUS
pokapuoTudecKol kieTku. Kinetounas crenka 6akrepuilt. CTpoeHHe 3yKapHOTUYECKON
KJIeTKH. OCHOBHBIE OTIIMYUS PACTUTENLHOM, >)KUBOTHOM U TPUOHOM KJIETKHU.

[ToBEepXHOCTHBIE CTPYKTYphl KIETOK — KIETOYHAs CTEHKA, TJIMKOKAJUKC,
ux ¢ynkuun. Ilnazmatuyeckas memOpana, e€ cBoiictBa u (¢yHkiuu. lluromnmazma
u eé opranounbl. OgnomemOpaHubie opraHounbl kietku: JIIC, ammapat ['ombmxw,
au30coMbl.  [loyaBTOHOMHBIE ~ OpraHOMABI  KJIETKA: MHUTOXOHJPUH, IUIACTUABL
[TpoucxoxaeHne MUTOXOHApUH U tiacTua. Buasl minactun. HememOpaHHbie OpraHOU bl
KJIETKH: pUOOCOMBI, KJIETOYHBIN IEHTpP, LIEHTPUOJIU, PECHUYKH, XTYTUKU. DyHKINU
OpraHOMJOB KJIETKU. BKiItoueHus.

SAnpo — perynstopubli 1HeHTp kieTku. CTpoeHue sapa: sjuepHas 000JI0YKa,
KapuoIlUia3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

Hemoncmpauyuu:

llopmpemui: A. JleBenryk, P. I'yk, T. IlIann, M. Illneitnen, P. Bupxos,
k. Yorcon, @. Kpuk, M. Yunkuuc, P. ®panxiun, K.M. bap.

Juaecpammer: «PacripeieieHne XMMHUYECKUX AJIEMEHTOB B HEXUBOW MPUPOIEY,
«PacnpeneneHrne XuMUYECKUX 3JIEMEHTOB B )KUBOU MPUPOJIE».

Tabnuyvt u cxemovl: «llepuoguyeckass TabIUIla XUMHYECKUX DIIEMEHTOBY,
«CtpoeHue MoOJEKyIbl BoAb», «buocuHTe3 Oenka», «CTpoeHHe MOJEKYJbl Oelkay,
«Ctpoenue pepmentay, «Hyknennossie kuciotsl. JIHK», «Ctpoenue monekynst ATO»,
«CTpoeHue »yKapuoTHYECKOW KIEeTKW», «CTpoeHue >XKMBOTHOM KIETKW», «CTpoeHHe
pacTUTENbHON KIETKNW», «CTpOCHHE NPOKAPUOTHYECKOW KIETKnW», «CTpoeHue siapa
KJIETKW», «YTIEBOAB, «JIMIHIbD».

Obopyodosanue: CBETOBOM MHUKPOCKOIN, O0OpydOBaHHE MJii MPOBEACHUSA
HAONIONCHUM, W3MEPEHUH, DJKCIEPUMEHTOB, MUKPOIPENapaTbl  PaCTUTEIHHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.
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Jlabopamopnvle u npakmuueckue padomol:

JlabopatopHast padota Ne 1. «M3yyeHue kaTanuTHUECKOW aKTUBHOCTU (DEPMEHTOB
(Ha mpuMepe aMuIa3bl UK KaTanasbl)y.

JlabopatopHast pabota Ne 2. «M3yueHne CTpoeHus: KIETOK pacTeHUH, )KUBOTHBIX U
OaKTepuil Mo MUKPOCKOIIOM Ha TOTOBBIX MUKPOTIpENapaTax U UX OMUCAHUEY.

Tema 4. /KuzHeneATeIbHOCTH KJIETKH

O6MeH BemiecTB, WIM MeTa00MuM3M. AccUMIIAIUSA (TJIACTUYECKUH OOMEH)
U JACCUMHIIALMS (DPHEpPreTHYecKnii OOMEH) — JBE CTOPOHBI EIMHOTO IIpoliecca
MeTabomm3ma. Ponb 3aKOHOB COXpaHEHHUsS BEHIECTB M DSHEPrUM B TMOHWMAaHUU
MeTabom3ma.

Tunber oOMeHa BemlecTB: aBTOTpodHBIN U rereporpodHbii. Pons (epmeHTOB
B 0OMEHE BEIIECTB U MPEBPALICHUU YHEPTUU B KIIETKE.

®dotocunTe3. CBetoBasi U TeMHoBasi ¢asbl doTocunreza. Peakiuu doTocunresa.
DddextuBHOCTh (poTOCHMHTE3a. 3HaUueHUEe (HOTOCUHTE3a IS )KU3HU Ha 3emie. BiausHue
YCJIOBUM cpefpl Ha (POTOCHHTE3 M CIIOCOOBI TMOBBIMICHUS €r0 MPOJAYKTUBHOCTU
y KYJIbTYPHBIX PacTCHUH.

XeMocHHTE3. XeMOCUHTE3UPYIONINE OaKTEpUHU. 3HAUCHUE XEMOCUHTE3a JUIs )KU3HU
Ha 3eMJIe.

OHepreTuueckuii oOMeH B KkJeTke. PacuiemieHne BelIecTB, BbIJIEICHUE
U aKKyMYJIUPOBaHWE DHEPTUHM B KIETKE. DTallbl SHEPreTUYecKoro oOMeHa. [ mukonms.
bpoxenne u ero Buabl. KuciaopogHoe OKHUCIEHUE, WIM KIETOYHOE JIbIXaHHE.
OxucnurensHoe pochoprmpoBanue. IPPEKTUBHOCTD SHEPTETUUECKOTO0 OOMEHA.

Peakiuu marpuyHoro cuntesa. ['enernueckas mnpopmarus u JHK. Peanuzanus
reHeTudecko uHpopmanuu B KIeTKe. [ ©HeTHMYecKWil KO U €ro CBOWMCTBA.
Tpanckpunius — marpuunbiii cunte3 PHK. Tpancnsmus — GuocunTe3 Oenka. DTarbl
TpaHcisiuu. KonupoBanue aMmuHokucioT. Posis pubocom B OnocuHTe3e Oernka.

Heknerounsie (Gopmbl ku3HMU — BUPYChl. McTopusi OTKpBITUS BUPYCOB
(A.N. Wanosckuit). OCOOCHHOCTH CTPOCHHUS ¥ JKHU3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacteHuil, )KHBOTHBIX M UYETOBEKA, BBHI3HIBAEMBIC BHPYCAMHU.
Bupyc ummynonmedurmra uemoBeka (BUY) — Bo3Oymutens CIIWMJla. OOpartnas
TPAHCKPUIIIUSA, peBepTa3a U uHTerpasa. [Ipodunaktuka pacnpocTpaHEHUST BUPYCHBIX
3a00JIeBaHU.

Hemoncmpauuu:

Ilopmpemwvi: H.K. Konbios, JI.11. UBanosckuii, K.A. Tumupszes.

Tabnuyvr u cxemwvr. «Tunel nutanus», «Metabonuzm», «MUTOXOHAPUSY,
«HepreTuyeckuii  oOMeH», «Xiopomaact», «Dorocuntesy, «Crpoenue JIHK»,
«CTtpoeHrue ¥ (QPyHKIMOHMpOBaHUE TeHa», «CuHTe3 Oenkay, «l'€HeTHYecKHil Komy,
«Bupycw», «bakrepuodarn», «Ctpoenue u xu3HeHHbIM 1Mk Bupyca CII]/la,
oakTeprodaray, «Pemmmkarus JTHK.

Obopyoosanue: wmoaenu-antummkanuun  «Yasoenne JIHK wu  Tpanckpunuumsy,
«buocunres 6enka», «CTpoeHue KIeTKu», Moaenb cTpykTypsl JJHK.
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Tema 5. Pa3MHOKeHMe U HHAUBUIYAJbHOE PA3BUTHE OPraHU3MOB

KiieTouHbli UK, WK )KU3HEHHBIN UK Ki1eTKkU. MaTepdasa u murtos. [Ipoieccsl,
nporekatoume B uHTep(daze. Permukanms — peakiuss Marpuudoro cuHte3a JIHK.
Ctpoenne XxpoMocoM. XpOMOCOMHBIN Ha0Op — KapuOTHIIL. JIUTITONIHBINA U TallJIONTHBIN
XpPOMOCOMHBIC HaOopbl. XpomaTuipl. [[uTONOrMYEeCKHE OCHOBBI PAa3MHOXKCHHS H
WHIUBUTyaJIbHOTO Pa3BUTHS OPraHU3MOB.

Henenne knetku — muto3. Craguu mutosa. [Iponecchl, Npoucxoasime Ha pa3Hbix
CTaJMsIX MUTO3a. bHOJOrnYecKkuii CMbICT MUTO3A.

[Tporpammupyemasi THOENb KIETKH — allONTO3.

@dopMbI pa3MHOXKEHHUS OpPraHU3MOB: Oecrojioe U ToJioBoe. Buabl Oecronoro
pPa3MHOXXEHUS:  JIeJIEHWE HaJBOE, IIOYKOBAHME OJHO- U  MHOTOKJIETOYHBIX,
CropooOpa3oBaHUe, BETEeTaTUBHOE pa3MHOKeHue. VICKyCCTBEHHOE KIOHUPOBAHHE
OpPraHU3MOB, €0 3HAYEHUE ISl CENICKIIUU.

[TonoBoe pazMHOKEHHE, €r0 OTIUYUS OT OECIIOJIOTO.

Meito3. Craguu wmeno3a. [lpouecchl, npoucxoasmme Ha CTaausax Meno3a.
[ToBenenne xpomocoMm B Meiro3e. Kpoccunroep. buosornyecknii cMbICil M 3HAYEHUE
Meno3a.

["ameTorenes — mpoiiecc 0Opa30BaHUs IMOJOBBIX KJIETOK y JKMBOTHBIX. [lomoBbie
JKeJe3bl: CEeMEHHUKU U sSsudHuKdA. OOpa3oBaHKMe U Pa3BUTHE IMOJIOBBIX KIETOK — ramMeT
(cmepmaTto3ou, SMIEKIeTKa) — crepMaroreHe3 U ooreHe3. OCOOEHHOCTH CTPOCHHS
ANIEKIETOK U criepMaro3ouoB. Onnoaorsopenue. [laprenorenes.

NunuBunyanbHoe  pa3BuTHE  (OHTOTEHE3). OMOpHOHAIIBHOE  Pa3BUTHE
(omOpuorenes). Jrambl AMOPUOHATIBHOTO PA3BUTHUSI y TIO3BOHOYHBIX >KHUBOTHBIX:
npobeHue, racTpyJisilus, OpPraHOreHE3. [TocTamOproHanbHOE pa3BUTHE.

Tunel MOCTAMOPHUOHATIBHOTO PA3BUTHUA: MPSAMOE, HENpsMoe (JIMYMHOYHOE). BrusHue
Cpellbl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE
YPOACTBA.

Poct u pa3Butue pacrennii. OHTOreHe3 LIBETKOBOTO PACTEHHSI: CTPOEHUE CEMEHH,
CTaJMM Pa3BUTHSL.

Hemoncmpavuu:

Tabnuyvr u  cxemovl: «DOpMBI  pPa3sMHOXKEHHUS  OpPraHU3MOB», «JlBolHOE
OIUIOIOTBOPEHUE Y LIBETKOBBIX PACTEHUI», «BereraTuBHOE Pa3sMHOXKEHUE PACTCHUN,
«/lenenue knetku 6akTepuity, « CTpOCHHUE MOJIOBBIX KIETOK», «CTPOSHUE XPOMOCOMBIY,
«Knerounsi nukm», «Pemmkanus JJHK», «Mutosz», «Meiosy, «lIpsMoe n Henpsmoe
pazButue», «l'amMeToreHe3 y MIICKONMUTAIONIMX M YeloBeKa», «OCHOBHBIE CTaauu
OHTOTEHE3a.

Obopyoosanue: MHKPOCKOTI, MHKpPONpEnaparsbl «CrniepmMaTo30ubl
MJIEKOIIUTAIOWIETO», «SIMUEKIeTKa MIIEKONUTAIIEero», «KapuoknHe3 B KIETKax
KOpEIIKa JIyKa», MarHuTHas MoOJeNb-amuinkanus «Jlenenue knerkm», moxens JHK,
MOIeNTb MeTa(azHON XPOMOCOMBI.
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Jlabopamopnvle u npakmuueckue padomol:

Jlabopatopnas pabora Ne 3. «HaGmrogeHne MuTo3a B KJIETKaX KOHYHMKA KOpEIIKa
JyKa Ha TOTOBBIX MUKPOTIpENapaTaxy.

JlabopatopHasi padota Ne 4. «M3yyeHue CTpOCHUs TMOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpPOTIpenapaTaxy.

Tema 6. HacieacTBeHHOCTb M U3MEHYHUBOCTH OPraHU3MOB

[Ipenmer u 3amaum reHetuku. Mcropus pa3Butus reHetuku. Posb nuromoruum
¥ SMOpPHUOJIOTUU B CTAHOBIICHUU T'€HETUKU. BKiiag poccUiickuX U 3apyOeKHBIX YUEHBIX
B pa3BUTHE T€HETUKH. MeTonbl TeHeTUKH (TUOPUAOJOTUYECKUN, [UTOINCHETUYECKUH,
MOJIEKYJISIpHO-TeHETHUEeCKU). (OCHOBHBIE TE€HETHMYECKHE TMOHATHSA. [ eHeTmyeckas
CHUMBOJIMKA, UCIIOJIb3yEMas B CXEMaX CKPEIIUBAHUM.

3aKOHOMEPHOCTH HACJIEIOBAaHUS TPHU3HAKOB, yCTaHOBJIEHHbIE [. Menaenem.
MonorubpuiHoe CKpeluBaHue. 3aKOH €MHO-00pa3usi THOPUIOB MEPBOrO MOKOJICHHUS.
[IpaBriIO0 TOMHUHUPOBAHUA. 3aAKOH PACIICIUICHHS NMPU3HAKOB. [ MIIOTE3a YMCTOTHI TaMET.
[TomHOE 1 HEMOTHOE JOMUHUPOBAHHUE.

JuruOpuaHoe cKpeluBaHue. 3aKOH HE3aBUCUMOTO HAcCJeIOBaHUS TMPU3HAKOB.
[{uTorenernueckre  OCHOBBI ~ JUTHMOPUAHOTO  CKPEIIMBAHMS.  AHAIU3UPYIOLIEE
cKkpemuBanue. Mcnoiib30BaHWE AHATU3UPYIOLIETO CKPEIIMBAHUA I OIPEICIICHUS
Te€HOTHUIIa OCOOHU.

CuerienHoe HacienoBanue mnpusHakoB. Padora T. Moprana no cuernjieHHOMY
HACJIEIOBAaHUIO T€HOB. HapyIieHne cueryieHust reHOB B PE3YJIbTaTe KPOCCHHTOBEPA.

XpOoMOCOMHas TEOPUS HACIIEICTBEHHOCTH. [ €eHETHUECKUE KapThl.

I'enetnka mnona. XpoOMOCOMHOE OINpEIeIeHUE Ioja. AYTOCOMBI U TIOJIOBBIE
XpoMOCOMBI. ['oMOraMeTHbIE U TETEPOraMETHBIE OpraHn3Mbl. HacnenoBanme npru3HaKkos,
CLEIUIEHHBIX C TIOJIOM.

N3menunBOCTh. BUabl N3MEHYMBOCTHU: HEHACIIEACTBEHHAS U HACIeACTBEHHas. Poib
Cpelbl B HEHACJICJICTBEHHON WM3MEHYMBOCTH. XapaKTEPUCTHKA MOIUMDUKAITMOHHON
M3MEHUYMBOCTU. BapuanuoHHBIM psA M BapualuoHHas Kpusas. Hopma peakuuun
npu3Haka. KojJnuecTBeHHbIE U KaY€CTBEHHbBIE MPU3HAKK U UX HOpMa peakiuu. CBOMCTBa
MOAU(UKAIIMOHHON N3MEHUYUBOCTH.

HacnencrBennas, wiM TEHOTHIMYECKas, HW3MEHYUBOCTh. KoMOWHaTHBHas
U3MEHYMBOCTh. Mel03 U MOJIOBON MPOIECC — OCHOBA KOMOMHATUBHON M3MEHUHUBOCTH.
MyTtanonHass u3MeH4uBOCTh. Kiaccudukamuss MyTanuii: T€HHBIE, XPOMOCOMHEIE,
reHoMHble. YacTtora W npuuuHBl MyTanuil. MyTarenable  (akTopbl. 3aKOH
TOMOJIOTUYECKUX PSAJ0B B HacjeACTBeHHOM n3MeHunBoctu H.U. BaBuioga.

BHesnepHas HacienCTBEHHOCTh U U3MEHYUBOCTb.

I'eneruka yenoseka. Kapuorun uenoBeka. OCHOBHbIE METO/IbI TEHETUKHU YEJIOBEKA:
reHeaJlornueckuii, OJM3HEOBbIN, [IMTOTEHETUYECKUH, OMOXUMUYECKUN, MOJIEKYJISIPHO-
IT€HETUYECKU M. CoBpemeHHOE ONPEEIICHUE TE€HOTHUIIA! IIOJIHOT€EHOMHOE
CEKBCHUPOBAHUE, TE€HOTUIIMPOBAaHHWE, B TOM uucie ¢ nomombto [II[P-ananusa.
HacnencrBennsie 3a001eBaHus YesI0BEKa: TeHHbIE 00JIe3HU, 00JIE3HU C HACIIEACTBEHHOM
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IIPEIPACIIONIOKEHHOCTBIO, XPOMOCOMHBIE Oosie3HH. COMaTH4eCKHEe W T'€HEepaTUBHbBIC
myTtauuu. CtBosoBble KieTKU. IIpuHLUIBI 310pOBOrO 00pas3a >KU3HM, AMATHOCTUKH,
npoQUIaKTUKA W JIGYECHUS TEHETHYEeCKHX OoJe3Hedl. Meauko-reHeTH4ecKoe
KOHCYJIbTUPOBaHHE. 3HAYEHNE MEIUIMHCKON T€HETUKU B MPEJOTBPALLIECHNUN U JICYEHUU
TeHETUYECKUX 3a00JIEBAHUN YEIIOBEKA.

Jemoncmpayuu:

llopmpemwi: I'. Mennensb, T. Mopran, I'. ne @pu3, C.C. UYeTBepukxos,
H.B. Tumodeer-Pecosckuii, H.J1. Bapuios.

Tabnuyer u cxemvl: «MOHOTHOPUIIHOE CKpEIIMBAHHE W €r0 IUTOI€HETHYecKas
OCHOBa», «3aKOH PACIICIJIEHUS U €r0 IUTOIN€HETHUYECKass OCHOBA», «3aKOH YHCTOTHI
ramer», «JlurmbpumHoe ckpenmBanue», «lluTomornyeckue OCHOBBI JUTHOPHUIHOTO
CKpelmuBaHus», «Menos», «B3anmMoAeHCTBUE aJUIeNbHBIX TE€HOBY», «l eHeThueckue
KapThl PACTEHUM, >XUBOTHBIX M 4YelIOBeKa», «['eHeTmka mnona», «3aKOHOMEPHOCTH
HAaCJICIOBAHUS, CIEINICHHOTO ¢ ToJoM», «KapnoTumnsl yenoBeka U KUBOTHBIX», «BUab
U3MEHYUBOCTHY, «MoaudukaimonHas HU3MEHYUBOCTHY, «HacnegoBanue pesyc-
bakTopay, «I'eHeTHuKa rpynn KpoBu», «MyTarimoHHAss U3MEHUUBOCThY.

Obopydosanue:  MoJenu-anmukanuu  «MOHOTHOPUIHOE  CKpELIMBAHUE,
«HenonmHoe  momuHupoBaHHMe»,  «JlurmOpumHoe  ckpemmBaHue», «llepekpécr
XPOMOCOMY», MHUKPOCKOII M MHUKpompenapaT «Jlpo3oduna» (Hopma, Myrauuu (HpopMbl
KPBUIBEB U OKPACKU Tefa), TepOapuii «[ opox moceBHOM».

Jlabopamopnuvie u npakmuueckue padoomoi:

Jlaboparopnas pabGota Ne 5. «M3yueHuwe pe3ynbTaTOB MOHOTHOPUAHOTO U
JTUTHOPUHOTO CKPEIIMBAHUS Y IP030(UIIbl Ha TOTOBBIX MUKPOIIPENapaTaxy.

Jlabopatopuast pabora Ne 6. «M3ydyenne MoAupUKAIIMOHHONW W3MEHUYMBOCTH,
ITOCTPOECHUE BAPUALIMOHHOTO PAJIa ¥ BAPUALTMOHHON KPUBOW».

JlabopatopHnasi pabora Ne 7. «AHanu3 myTanuii y Apo30(uiibl Ha TOTOBBIX
MUKpOIIpenaparax».

[TpakTraeckas padbota Ne 2. «CocTaBieHHe U aHATTU3 POJAOCIOBHBIX YETIOBEKAY.

Tema /. Cesexkniusi oprann3moB. OCHOBbI OHOTEXHOJIOTHH

Cenekuus Kak HayKa U IPOLECC. 3ap0KACHUE CEIEKIIUU U JOMECTUKALUA. Y UCHHE
H.W. BaBunoBa o 1meHTpax MPOUCXOXKACHUS U MHOTOOOpa3usi KyJbTypHBIX PacCTEHUH.
[{eHTpBI MPOUCXOXKICHUS TOMAITHUX KUBOTHBIX. COPT, MOPOJA, IITAMM.

CoBpeMeHHbIE METOJbl CeJeKIMU. MaccoBblii M HMHIMBUIYAJIbHBIA OTOODPHI
B CEJICKIIMM pACTEHUM U KUBOTHBIX. OIlEHKa 53KCTEphepa. bBIM3KOpOICTBEHHOE
ckpenuBanue — MHOpuAMHT. Yucras nmunusa. CkpelnmBaHue YUCThIX JTUHUM. ['eTeposuc,
wi rubpuaHas cwia. HeponacTBeHHoe ckpemuBaHue — ayTOpuauHr. OtganéHHas
rudpuau3anus u e€ ycrnexu. VICKyCCTBEHHBIM MyTareHe3 U MOJy4YeHUE MOJUIIIIOUIOB.
JlocTrkeHns CeIeKUNNA PaCTeHUM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buoTexHoMOrHs KaK OTpaciib Mporu3BOACTBA. | €eHHas HHXKEHEpUs. DTanbl CO3AaHUS
pexomOunanTHoi JIHK u TpaHcreHHbix opranu3moB. KneTouHass WMH)KEHEpHs.
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Kierounbie KynpTypbl. MUKpPOKIOHAJIBbHOE pa3sMHOXKEHUE pacTeHuil. KiionupoBaHune
BBICOKOIIPOAYKTUBHBIX  CEJIbCKOXO3AMCTBEHHBIX  OPraHU3MOB.  OJKOJIOTMYECKHE
u stryeckue npodaemsl. MO — reHeTHueckd MOIU(UIIMPOBAHHBIE OPTaHU3MBI.

Hemoncmpayuu:

Ilopmpemwvi: H.W. BaBunos, 1.B. Muuypun, I'./[. Kapneuenko, M.®. 1BaHoB.

Tabauywl u cxemvi: kKapTa «L{eHTpBI TPOUCXOKIEHU U MHOTOO0OPA3us KyJIbTYPHBIX
pacteHuit», «Ilopoabl IOMamHUX XUBOTHBIX», «CoOpTa KyJIbTYpHBIX PACTEHHID,
«Otnanéunas rudpuauzanus», «Padoter akanemuka M.®. MBanoBay, «Ilonmumionaus»,
«OO0bekThl ~ OMoTexHoJsorum»,  «Kilerounsle  KydabTypel M KJIOHHPOBaHUEY,
«KoHCTpynpOBaHue U NEPEHOC TEHOB, XPOMOCOM.

Obopydosanue: MyJSIKU MJI0JJOB U KOPHEIUIOAOB TUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHui, repbapuil «CenbCKOX035IICTBEHHBIE PACTEHHUSI.

Jlabopamopnsle u npakmuueckue padomaul:

Okckypeusi « OCHOBHBIE METOJIbI U JOCTHKEHUS CEICKIIUUA PACTCHUM U )KUBOTHBIX
(Ha CEJNIeKIMOHHYIO CTaHIUI0, TUIEMEHHYIO (epMy, COPTOUCHBITATEIbHBIN YYaCTOK,
B TEIUTMYHOE XO3SMCTBO, Ja00paTOPHIO arpOyHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. DBosronIMOHHAsA OMOJIOTHSA

IIpeanochbuUIKM BO3HUKHOBEHHMSI SBOJIFOLIMOHHONW TEOPUU. DBOJIIOLIMOHHAS TEOPUS U
e€ MecTo B Onosioruu. BimsiHue 3BOTIOLIMOHHON TEOpUHU Ha pPa3BUTHE OUOJIOTHH U IPYTUX
HayK.

CeugerensctBa  3Boyonud.  [laseoHTONOrMYEcKue:  MOCIEAOBATEIBHOCTD
NOSIBJIEHUS. BUJOB B  TAJCOHTOJOTMYECKON  JIETONMUCH, MEepeXOAHble  (HOPMBI.
buoreorpaduyeckue: cxoncTBo u paznuune ¢hayH u GIop MaTEpPUKOB U OCTPOBOB.

OMOpHOJIOTHUECKHE: CXOACTBA M  pa3nuuusi SMOPHUOHOB pPa3HbIX BHJIOB
NMO3BOHOYHBIX.  CpaBHHUTEIIbHO-aHATOMHYECKHE:  TOMOJIOTMYHBIE,  aHAJOTUYHbIE,
pYIUMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHUYECKUE: CXOACTBO
MEXaHU3MOB HACJEJACTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX MyTell y Bcex
OpraHU3MOB.

OBomonuonHas Teopust U. Jlapsuna. [Ipeanockuiky BOSHUKHOBEHUST JapBUHU3MA.
JIBuokymiye cuiabl 3BOJMIONMU  BUAOB 1o [lapBuHy (M30BITOUHOE pa3MHOXKEHHUE
Opu  OTPaHUYEHHOCTH  PECYpCOB,  HEOMNpenei€HHAas  W3MEHYUBOCTb, OOphOa
3a CyIIECTBOBaHHUE, €CTECTBEHHBINH O0TOOD).

Cunternueckas teopus 3Bomtounu (CTI) u €€ OCHOBHbBIE MOJI0KEHUSI.

MukposBosronus. [Tomynasuns Kak eAMHUIA BUAA U SBOJIOLIUH.

JIBmoxyrire cuibl ((hakTopbl) SBOJIIOLIMU BUOB B pupoje. MyTallnoOHHBIN Mpo1iecce
¥ KOMOMHATUBHAs U3MEHYUBOCTD. [lonmynsauronubie BoHbI U Apeid renoB. M3omsauus u
MUTpaIys.

EctectBennblit 0TOOp — HanpaBIsAomMid hakTop 3BoI0IUU. DOPMBI €CTECTBEHHOTO
orbopa.
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[Ipucnoco0IeHHOCT,  OPraHM3MOB Kak  pe3ynbTarT HBomonuu. [Ipumepsl
MPUCTIOCOOJICHUI Y OpraHu3MOB. ApoMOP(O3bl U UINO-AIANITALIUH.

Bun u Bunoo6pazoBanue. Kpurepuu Buna. OcHoBHbIE (hOpPMBI BUT00OPA30BAHNUS:
reorpaduueckoe, SKOJI0rHIecKoe.

MakposBomorusi.  @opMmbl  BBONIOUMU:  (QuUiIeTHYECKas,  JUBEpreHTHas,
KOHBEpreHTHas1, napajuiesbHas. HeoOpaTUMOCTh 3BOJIOLIHH.

[IpoucxoxneHne OT HECNEeUHAIN3UPOBAHHBIX MNpeakoB. IIporpeccupyromas
crnenuanu3anusa. AJanTUBHAS paguanus.

Hemoncmpauyuu:

Ilopmpemuwi: K. JInunnei, 2K.b. Jlamapk, Y. {apsun, B.O. KoBanesckuii, K.M. bap,
9. I'ekkens, ©. Mroiutep, A.H. CeBepiios.

Tabauywl u cxemol: «Pa3BUTHE OPraHUYECKOTO MHUPa Ha 3eMiiey», «3apoIbIIIH
MO3BOHOYHBIX JKUBOTHBIX», «ApXeonTepukc», «PopMbl OOPHOBI 3a CYIIECTBOBAHUEY,
«EctecTBeHHbI 0TOOPY», «MHOTO00Opa3ue COpTOB pacTeHui», «MHOTrooOpa3ue mopoj
KUBOTHBIX», «llomynsinun», «MyTallMOHHAsT HW3MEHYUBOCTBY, «APOMOPQO3bI»,
«Mnnoanantamumy, «O0mas aereHepanus», «J[Brwxyime cuibl 3Bosronuny», «Kapra-
cxema wMmapmpytra nyremectsus Y. Japsuna», «boppba 3a cyliecTBOBaHHEY,
«IIpucnocoOaeHHOCTh OpTraHu3MOBY, «I"eorpaduueckoe BUJ1I000pa30BaHUEY,
«IKOJIOTUYECKOE BUI000PA30BAHUE.

Obopyoosanue. KOIJIEKIHUS HACEKOMBIX C Pa3IMYHBIMH TUIIAMH OKPACKH, HA0Op
IJIOJIOB U CeMsH, KoJUTeKIus «lIpuMephl 3alIUTHBIX MPUCTIOCOOIECHUN Y KUBOTHBIXY,
Mozaenb «OCHOBHBIC HAMpaBJICHUS] JBOIIONUNY», 00bEMHass Mozenb «CTpoeHue
TOJIOBHOTO MO3Ta MO3BOHOYHBIX).

buoreorpaguueckas kapra mupa, koyekius «DopMbl COXpaHHOCTH MCKOIMAEMbIX
JKUBOTHBIX W pacTeHUid», Moaenb anmaukanusa «llepekpéct XxpoMocom», BIa)KHBIE
npenapathbl «Pa3BUTHEe HACEKOMOT0», «Pa3BUTHE JATYIIKWY, MUKpPOIpenapar
«/Ipo3oduna» (Hopma, Mmyraunu GOpMbI KPbUIHEB U OKPACKH TETIA).

Jlabopamopnsle u npakmuueckue padomot:

Jlaboparopnas pabota Ne 1. «CpaBHeHHEe BHUIOB 10 MOPHOIOTUUECKOMY
KPUTEPHIO.

JlaGoparopHass pabora Ne 2. «OmnucaHwe MNPHUCTIOCOOJICHHOCTH OpraHU3Ma
1 € OTHOCUTEIIHBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE KU3HU HA 3emJie

JloHay4yHbBIE TIPEICTABICHHUS O 3apOXKIACHUM JKU3HU. HayuHble THUIIOTE3BI
BO3HMKHOBEHUS KM3HU Ha 3emiie: a0MOTEeHE3 U MaHCIepMUsl. XUMUUYECKasi IBOJTFOIIHS.
AOUOTEHHBIN CUHTE3 OPTaHUYECKUX BEIIECTB U3 HEOPTAHUUECKUX. DKCIIEPUMEHTAIBHOE
MOATBEP)KJACHUE XMMHYECKOW OBOMIONWU. HadvanbHble J3Tambl  OHOJOTHYECKOMN
somtonn. I'mnoresa PHK-mupa. dopmupoBanre MeMOpaHHBIX CTPYKTYyp H
BO3HUKHOBEHUE MpOTOKIETKU. IlepBble KieTkn u ux s3Bomonusa. DdopmupoBaHue
OCHOBHBIX I'PYMII )KUBBIX OPraHU3MOB.
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PazButne xu3Hum Ha 3emisie 1o spam U nepuoaam. Karapxeil. Apxelckas
U IpoTepo3orickas dpbl. [laneo3oiickast apa u e€ nmepruoabl: KEeMOPUNHCKUH, OPJIOBUKCKHM,
CUJIIypUNCKNN, TEBOHCKAN, KAMEHHOYTOJIbHBIN, IIEPMCKHM.

Me3o30KicKkas 3pa U €€ EPUOIbl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

Kalino3olickas 3pa u €€ nepruopl: MaJI€Or€HOBBIN, HEOT€HOBbINM, AHTPONOTEHOBBIH.

XapakTepucTuKa KJIMMaTa M TE€OJIOTMYECKHX MpoueccoB. OCHOBHBIE 3Tallbl
HBOJIIOIUU PACTUTENIBHOTO U dKUBOTHOTO MUpPa. ApoMop(]o3bl Yy paCTEHHM U JKUBOTHBIX.
[losiBneHue, pacuBeT U BBIMUPAHUE TPYIII KUBBIX OPTaHU3MOB.

CucremMa OpraHMYecKOro MHpa Kak oOTpaxkeHue SBoMonuu. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIbI OPraHU3MOB.

OBoJIIOIMsA 4YeJIOBEKa. AHTpOIIONOrMA Kak Hayka. Pa3BuTue mnpeacraBieHUR
O MPOUCXOKJACHUH YenoBeKa. MeToibl u3ydeHus anTponorenesa. CXoACTBa U pa3Inyuus
YeJIOBEKa U )KMBOTHBIX. CUCTEMATUYECKOE MOJIOKEHHUE YEIOBEKA.

JBrxymue cuinbl (pakTopbl) aHTponorene3a. HaciiencTBeHHass M3MEHUHUBOCTh U
€CTeCTBEHHBIN 0TOOp. OOIIecTBEHHBIM 00pa3 >KU3HHU, W3TOTOBJICHUE OPYIUN Tpyaa,
MBIIIEHUE, PEYb.

OCHOBHBIE CTaAMM W BETBU SBOJIOLMU YEJIOBEKA: ABCTPAIONUTEKH, YeraoBek
yMenblid, YenoBek NpAMoXondiui, YenoBek HeaHIepTAIbCKUi, UenoBEK pa3yMHBIN.
Haxonku uckomaemMbIX OCTaTKOB, BPEMsI CYLIECTBOBAaHMsI, 00JIaCTb pacHpoCTpaHEHUs,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUSL.

YenoBeueckue pacbl. OCHOBHbIE OOJBIIME pachl: €BpONeouHast (eBpa3uiickas),
HErpo-aBCTpaJIouaHas (PKBATOpHANIbHAS), MOHTOJOMJHAA (A3MATCKO-AaMEPUKAHCKas).
YepTbl NOPHUCHOCOOJIEHHOCTH TMPEACTABUTENEH UYENOBEYECKUX pac K YCIOBUSM
cymectBoBanus. EnquncTBO yenoBeyeckux pac. Kputuka pacusma.

Hemoncmpayuu:

llopmpemuwi: ®©. Pean, JI. Ilactep, A.M. Onapun, C. Mumnep, I'. FOpu, Y. [lapBuH.

Tabnuyvr u cxemwvr: «Bo3nukHoBeHne CoJHEUYHOM CHCTEMBI», «Pa3Butune
opranudeckoro  mupa»,  «PacturenbHas  kmetka», <« KWBOTHas — KJIETKay,
«IIpokapuotnueckass kieTka», «CoBpeMEHHass CHUCTeMa OpPraHUYecKOro MHUpay,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOSHUS YEIOBEKA U YEIIOBEKOOOPA3HBIX 00E3bsHY,
«OCHOBHBIE MECTa MaJCOHTOJOTHYECKNX HAXOJ0K MPEIKOB COBPEMEHHOI'O YEJIOBEKAY,
«/lpeBHenmme moan», «/peBHue mroau», «llepBele  COBpeMEHHBIE  TIOANY,
«HenoBeueckue paco».

Obopyoosanue: mynsxu «lIpoucxoxaenue yenoBeka» (OIOCTBI aBCTpaJoONUTEKA,
MATEKAHTPOTNa, HeaHAepTallblla, KPOMAHLOHIIA), CJICTKH WU MU300pakKeHUsT KaMEHHBIX
OpyAMii  TEepBOOBITHOTO  4YeloBeKa  (KaMHU-YOMIEphl,  pyOmna,  ckpebia),
reoXpoHoJIoruueckass Tal0nuna, KoJulekiuus «PopMbl COXPAHHOCTH HMCKOMAeMbIX
YKUBOTHBIX U PACTCHUID.

Jlabopamopnvie u npakmuueckue padomot:
[Ipaktuueckass pabora Ne 1. «M3yueHue HCKOMAEMBIX OCTaTKOB pPacTEHH
Y )KUBOTHBIX B KOJUICKITUSIX).

15



denepanbhas pabouast nmporpamma | buosorusi. 10-11 kmaccel (0a30BbIN YpPOBCHB)

DKCKypcust « DBOIIOLNS OPraHUYECKOro MUpa Ha 3emiie» (B €CTECTBEHHO-HAYUYHbIN
WU KpaeBeaUeCKUM My3e).

Tema 3. Opranu3mbl U OKpPY:KaUIIas cpeaa

DKOJIOTHSI KAaK HaykKa. 3aJadd W pas3/esibl AKOJOTMU. MeToabl 3KOJOTMYECKHX
MCCJIEIOBAHUN. DKOJIOIMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHMA OpPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, IIOYBEHHAs,
BHYTPHOPTaHU3MEHHAS.

Okonoruueckne  ¢aktopel. Kmaccudukamuss — sxomoruyeckux — (paKkTOpPOB:
abuoTnyeckre, OMOTHYECKHE U aHTPOIOTeHHbIe. JleicTBUE IKOIOTUYECKUX (DAaKTOPOB
Ha OpraHU3MBbl.

AGuoTtnueckue (aKTOpbl: CBET, TEMIEpPaTypa, BIAXHOCTb. DdoTomeproansM.
[IpucnocoOnenust opraHu3MOB K JE€HCTBUIO aOMOTHYECKHX (PakTopoB. buonornueckue
PUTMBI.

buotnueckue ¢daktopel. Buiubl OMOTHYECKMX B3aUMOJECUCTBUI: KOHKYpPEHIIMS,
XUIIHUYECTBO, cUMOMO3 U ero Qopmel. Ilapasutusm, koomepanusi, MyTyajau3M,
KOMMEHCAJIU3M  (KBApTHPAHCTBO, HaxJIEOHMYECTBO). AMEHCaIu3M, HEUTpaIu3M.
3HaueHHe OWOTHUYECKMX  B3aUMOJEHCTBUWA  JUIsl  CYHIECTBOBAHHUS  OpPraHU3MOB
B IIPUPOJHBIX COOOIIECTBAX.

DKOJIOTHUECKHUE XAPAKTEPUCTUKH oMy . OCHOBHBIE MTOKA3aTeNN MOMYJISILIUU:
YUCJIEHHOCTD, IUIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTb, MIPUPOCT, MUTpanys. JnHaMHKa
YUCJIICHHOCTHU NOMYJISIUNN U €€ PEeTyJILUS.

Hemoncmpauuu:

llopmpempsi: A. I'ym6onbar, K.®. Pynse, O. I'exkerns.

Tabnuyer u cxemwi: xapta «lIpupognsie 30HBI 3emin», «Cpenbl OOUTaHMS
opranu3MoB», «®oronepuoauam», «llomymsauum», «3aKOHOMEPHOCTH  pPOCTa
YUCJIEHHOCTU MONYJSAUUUA UHPY30pUu-TyPenbkny, «[luiesbie nenm.

Jlabopamopnvie u npakmuueckue padoomol:

Jlabopatopuass pabora Ne 3. «Mopdonoruueckne 0OCOOEHHOCTH pPaCTEHUMN
U3 Pa3HbIX MECT OOUTAHUSN.

JlabopatopHas padota Ne 4. « BnusiHue cBeTa Ha pOCT U pa3BUTHE YEPCHKOB
KOJIeycay.

[Ipaktuueckas padota Ne 2. «Iloacuér MIOTHOCTU MOMYJIALMI pa3HbIX BUAOB
PaCTEHUI».

Tema 4. CoobuiecTBa U IKOJIOTMYECKHE CHCTEMBI
CooOmiecTBo opraHu3MoB — OuoueHo3. CTpyKTypsl OHOILIEHO3a: BHUIOBasl,
IPOCTPAaHCTBEHHAs, Tpopuueckas (numieBast). Buabsl-noMuHanThl. CBSI3U B OMOLIEHO3E.
DKoJ0ruyecKkue cuctemsl (3kocucteMsl). [IoHsATHE 00 S3KOCHCTEME U OMOTEOLIEHO3E.
@DyHKIMOHAIBHBIE KOMIIOHEHTBI DKOCUCTEMBI: MPOAYLIEHTbI, KOHCYMEHTBI, PEAYLIEHTHI.
KpyroBopoT BelecTB 1 MOTOK SHEPTHH B 3KOcUcTeMe. Tpoduueckue (MUIEBbIE) YPOBHH
skocucteMsbl. [Iumessle nenu u cetu. OCHOBHBIE MTOKA3aTEIN dKOCUCTEMBI: OMoMacca,
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OPOAYKIMsI. OKOJOTMYECKHE MUPAMHIbl: TPOAYKIIMH, YHCIEHHOCTH, OHOMACCHI.
CBoOICTBa 3KOCUCTEM: YCTOMUNBOCTh, CAMOPETYJIsALUs, pa3BUuTHE. CyKlieccus.

[IpuponHble 3KOCHUCTEMBL. DKOCHUCTEMBI 03€p U pPEK. ODKOCHUCTEMA XBOMHOIO
WA TITUPOKOJIMCTBEHHOTO Jieca.

AHTpONIOreHHbIE HKOCUCTEMBI. ATpPOIKOCHCTEMBI. YpOoskocucTeMsl.
buonornueckoe n X034iCTBEHHOE 3HAUEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpasne kak (akTtop ycToWumBocTH dKocucteM. CoxpaHeHue
OMOJIOrMYECKOT0 pa3Ho0Opa3us Ha 3emile.

Yuenne B.W. Bepnanckoro o 6uocdepe. ['panuiipl, coctaB u cTpyktypa 6nocheps.
KuBoe BemectBo M ero QyHkuuu. OcoOeHHOcTH OuoOchepbl Kak TIIOOAIbHOU
sKocHucTeMbl. /[uHamMrueckoe paBHOBecUE U 0OpaTHas CBs3b B Ouocdepe.

KpyroBopoTsl BeliecTB 1 OMOT€0XUMUYECKHE LIUKIIBI SJIEMEHTOB (YIJIepo/ia, a30Ta).
3oHabHOCTH OMOCcPepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoBedecTBO B Onocdepe 3emiin. AHTPOINOTEHHbIE M3MEHEHUs B Ouocdepe.
['1o6anbHbBIE 3KOJOTUYECKHE TPOOIIEMBI.

CocymiecTBoBaHHE PUPOBI U YenoBeuecTBa. CoxpaHeHne 6uopa3sHooOpasus Kak
OCHOBa ycToHuMBOCTU Omocdeprl. OCHOBAa palMOHAIBLHOTO YNPABICHUS IPUPOIHBIMU
pecypcaMu U UX UCIONb30BaHue. JloCTIKeHUs: OMOIOTHH U OXpaHa MPUPO/IbIL.

Jemoncmpavuu:

Ilopmpemuwi: A JIx. Tencnu, B.H. Cykaués, B.. Bepnaackuii.

Tabauyvr u cxemwvi: «llumeble nenw», «bUOLIEHO3: cOCTaB W CTPYKTypay,
«IIpuponnbie cooOuiectBa», «llemum mnuTaHus», «DKoOJOTHYECKas MHUPAMUIAY,
«buochepa u uenoBek», «IKOCHUCTEMA HIUPOKOJIUCTBEHHOTO Jiecay, «IKOCHUCTEMA
XBOMHOIO Jeca», «buoneno3 Bogoéman, «ArpoueHos», «lIpumepHbpie aHTPONIOTEHHBIE
BO3JCUCTBUS Ha NpupoAy», «BaxHeWline WCTOYHHMKHA 3arpsA3HEHHUS BO3AyXa W
IpyHTOBBIX BoA», «llouBa — BaxkHeillias cocTtaBistomas Ouocheps», «DaKTOPbI
nerpanganuu nouBy, «llapaukoBeiil a3 dexT», «DakTopbl paAOaKTUBHOTO 3arps3HEHUS
ounochepri», «O6mas cTpykrypa omocdepor», «Pacnpoctpanenne xxu3nu B 6uochepe»,
«O30HOBBIN 3kpaH O6uochepr», «KpyroBopot yriaepona B 6uochepe», «Kpyropopot
a30Ta B IPUPOJIEN.

OOGopynoBanue: Mojenb-ammIuKanus «Tunudaaele  OUOIEHO3BDY, TepOapuit
«PacturenbHBIe CcOOOIIECTBAaY, KOJUICKIUU «bHomeHo3», «BpeauTenn BaKHEHIIMX
CEJIbCKOXO3SIICTBEHHBIX KYJIBTYpP», TepOapuui M KOJJIEKIIMM PACTEHUW W KUBOTHBIX,
MPUHAJJICKAIINE K Pa3HbIM JKOJIOTHYECKUM TrpynmnaM oJHOro Bujaa, KpacHas kHura
Poccutiickoit @eaepannn, n300pakeHHs] OXPAHIEMBIX BUOB PACTEHUN 1 KUBOTHBIX.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS IPOI'PAMMBbI
ITO BUOJIOT'UN HA YPOBHE CPETHEI'O OBIIET'O OBPA3OBAHUA

Cormacao ®I'OC COO ycTaHaBIMBAIOTCS TPEOOBAaHUS K pe3yJbTaTaM OCBOCHHS
OOyJaroIMMHUCS  MPOTpaMM  CpeaHero  oOmero  o0pa3oBaHUS:  JIMYHOCTHBIM,
METanpeMETHBIM U TPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATBI

B cTpykType JIMYHOCTHBIX pE€3yJbTATOB OCBOEHUS mpeamera «buosorus»
BBIJICJICHBI CJEAYIOIIME COCTaBISIOIIME: OCO3HAHHE OOYYaloIIMMHCS POCCUUCKOM
IPaXIaHCKOM HIACHTUYHOCTM — TOTOBHOCTHM K CaMOpPAa3BUTHIO, CaMOCTOSITEIBHOCTH
U CaMOOMPEIETICHUIO, HATMYME MOTUBALMU K 00YYEHHUIO OMOJIOTHH, LIEJIEHAIPABICHHOE
pa3BUTHE BHYTPEHHHUX YOEKIEHUW JMYHOCTH HA OCHOBE KIIIOYEBBIX IIEHHOCTEH U
UCTOPUYECKUX  TPaaULMA  pa3BUTHUA  OHOJOTMYECKOTO  3HAHMS, TOTOBHOCTH
U CIOCOOHOCTh 00YYaIOIIMXCSl PYKOBOJCTBOBATHCA B CBOEH AESATENBHOCTH LIEHHOCTHO-
CMBICIIOBBIMU YCTAaHOBKAaMHM, TPHUCYIIUMH CHUCTEME OHOJIOrMYecKOoro oOpa3oBaHMUs,
HaJIMYue SKOJIOTMYECKOr0 MPaBOCO3HAHMS, CIIOCOOHOCTH CTaBUTh IETU U CTPOUTH
YKU3HECHHBIE IIJIaHBI.

JInuyHOCTHBIE pe3yJNbTAaTBl OCBOCHHMS mpeaMera «buonorusi»  mocturarorcs
B ©IMHCTBE Yy4yeOHOM W  BOCHUTATEIBHOW  JCSATENIBHOCTH B  COOTBETCTBUH
C TPaAWLIMOHHBIMH POCCUHUCKHMH COLUUOKYJIBTYPHBIMUA, HUCTOPUYECKUMHU U HTYyXOBHO-
HPABCTBCHHBIMU IICHHOCTSIMH, TPHUHSATHIMH B OOIECTBE MpaBUJIaMU U HOPMaAMH
MOBEJCHUS W  CIOCOOCTBYIOT TMpOIECCaM CaMOIO3HAHUS, CAaMOBOCIUTAHUS W
CaMOpAa3BUTHSA, PA3BUTUSI BHYTPEHHEW MO3UIHUM JIMYHOCTH, NATPUOTHU3MA, YBAKECHUSA
K 3aKOHY M NPaBOIOPAJNKY, YEJIOBEKY TPYyJa WU CTapLIEMy ITOKOJICHUIO, B3aMMHOIO
YBOKEHUS, OEPEKHOr0 OTHOUIEHUS K KyJIbTYPHOMY HACIEIUI0 U TPAJAULUSIM
MHOTOHAalIMOHAJILHOTO Hapoaa Poccuiickon @enepauuu, NTPUPOIE U OKPYNKaAKOILIEH
cpene.

JIngyHOCTHBIE PE3yNbTaThl OCBOEHHUS Y4eOHOro mpeameTra «bHOJOTHS JTOJKHBI
OTpaxaTh  TOTOBHOCTh ¥  CIIOCOOHOCTh  OOyYaromuxcsi  PyKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3MIIMEH JIMUHOCTH, CHUCTEMOW I[€HHOCTHBIX
OpUEHTAIUH, TO3UTUBHBIX BHYTPEHHUX YOCXKICHUHN, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM
IIEHHOCTSIM POCCHUUCKOTO OOIIEeCTBa, PACHIMPEHHUE IKU3HEHHOTO OMNBbITA U OIBITA
JIESTEIIBHOCTU B TIPOLIECCE pPEATM3AMA OCHOBHBIX HAIPABICHUNA BOCHUTATEIBHOMN
JESITENbHOCTH, B TOM YHCJIE B YaCTHU:

1) rpaxkaaHCcKoOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh TPAKIAHCKOW TO3UIIMK OOYYaromerocs Kak AaKTUBHOTO
Y OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIEeCTBa;

OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX TpaB M OO0S3aHHOCTEH, yBa)KEHUE 3aKOHA
U TIPABOIOPSIKA;
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TOTOBHOCTh K COBMECTHOW TBOPUYECKOW NEATEIBHOCTH MPU CO3JaHUU Yy4E€OHBIX
MPOEKTOB, PEIICHUN YYEOHBIX U MO3HABATEIBHBIX 3a/a4, BHIIOJIHEHUU OMOJIOTUYECKUX
JKCIIEPUMEHTOB;

CIIOCOOHOCTBh ONPENENIATh COOCTBEHHYIO MO3MUIMIO [0 OTHOLICHHUIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSITH €€,

YMEHHE YYHUTHIBAaTh B CBOUX JIEUCTBUSAX HEOOXOAMMOCTh KOHCTPYKTHUBHOTO
B3aUMOJICUCTBUS JIOAEH C pPa3HbIMU YOEKIEHUSMH, KYJbTYPHBIMU LIEHHOCTSMH H
COLIMAJIbHBIM ITOJI0KEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B MPOLECCE COBMECTHOIO BBINOJHEHUS YYEOHBIX,
II03HABATEIIBHBIX U MCCIIEN0BATEIBCKUX 3a/1a4, YBAKUTEIBHOIO OTHOLIEHHUS K MHEHUIO
OIIIOHEHTOB IIPU 00CYKIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOTO COACPKAHMS;

TOTOBHOCTb K TYMAHUTAPHOU M BOJIOHTEPCKOU AEATEIBHOCTH;

2) MATPUOTHYECKOT0 BOCTUTAHMA:

c(OPMUPOBAHHOCTh POCCUNCKON TpaKAAHCKOW HWAEHTUYHOCTH, MNaTPUOTU3MA,
YBaXKEHMS K CBOEMY HApOAY, YyBCTBAa OTBETCTBEHHOCTH Iiepen; PoamHoM, ropaoctu
3a CBOM Kpal, CBOO PomnmHy, CBOWM A3BIK M KYJbTYypy, NPOLUIOE M HACTOSAIIEE
MHOTOHallMOHaIBHOTO Hapoaa Poccnu;

LIEHHOCTHOE OTHOILIEHHE K MNPUPOJHOMY HACIEIUI0O U MaMSITHUKAM MPUPOJBI,
JNOCTHXKEHHSIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ] POCCUNCKUX YYEHBIX B CTAaHOBJIICHHE M PA3BUTHUE
OMOJIOrMH, TIOHUMAHUS 3HauY€HUsl OMOJIOTUM B MO3HAHUM 3aKOHOB MPUPOJBI, B KU3HU
YeJI0BEKa U COBPEMEHHOIO 00IIIECTBA;

uaeliHas yOeXIEHHOCTb, TOTOBHOCTh K CiyXeHMI0 U 3amure OteuyecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) MTYXOBHO-HPaBCTBEHHOT0 BOCIIMTAHMS
OCO3HaHUE JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUS, STHYSCKOTO ITOBEICHUS;
CIIOCOOHOCTh  OIICHMBATh CHUTYallMI0 W TPUHUMATh OCO3HAHHBIE pEIICHUS,
OPUEHTUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIECHHOCTH;

OCO3HaHWE JIMYHOTO BKJIaJa B TIOCTPOCHHE YCTOWYUBOTO  OyAyIIEro;
OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POJUTENSIM, CO3JaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHSTHS IEHHOCTEW CEMEHWHOM >KU3HH B COOTBETCTBHHU C TPAIHUIUASIMHU

HapoaoB Poccuu;

4) 3CTeTHYECKOr0 BOCIIUTAHUS:

SCTETHMYECKOE OTHOLIEHWE K MHpPY, BKJIOUAs OCTETHKY ObiTa, HAy4yHOrO U
TEXHUYECKOIO TBOPYECTBA, CIIOPTA, TPYAa, OOLIECTBEHHLIX OTHOILIECHHIA;

MOHMMAaHHE DMOIMOHAILHOIO BO3AECHCTBHS KMBOM NPUPOALI U €& IIEHHOCTH,

TOTOBHOCTB K CAMOBBLIPAKEHHIO B Pa3HBIX BUIAX HCKYCCTBA, CTPEMIICHHE IPOSIBIATh
Ka4eCTBa TBOPUYECKOM JTHUHOCTH;
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5) ¢pu3nuyeckoro BocnUTaHHA, (OPMHUPOBAHUS  KYJIbTYPbl 310pPOBbS U
IMOLMOHAJIBHOTIO 0JIATONOTYYHsI:

MOHMMAaHUE U pealin3allus 3JI0POBOTO U OE30MMacHOr0 00pasza >KU3HU (3J0pOBOE
MUTaHuE, COONIOJCHUE TUTMEHUYECKUX MpaBUiI U HOpPM, cOaaHCUPOBAHHBIM PEXKUM
3aHATUN U OTbIXA, PETysipHas GU3NYecKasi aKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO
U KOMIIETEHTHOTO OTHOUIEHUSI K COOCTBEHHOMY (U3MYECKOMY M TICUXHUYECKOMY
3JI0pPOBBIO;

NOHUMaHUE [EHHOCTH MPaBWJI MHAUBUAYAIBLHOTO U KOJUIEKTUBHOIO 0€30MacHOI0
MOBEJCHUS B CUTYAILMSIX, YTPOKAIOIIUX 3TOPOBBIO U KU3HU JIIO/ICH;

OCO3HAaHWE TIOCJIEACTBUA W HENPHUATHS BPEIHBIX MPUBBIUEK (YIOTPEOICHHUS
QJIKOT'0JIsl, HAPKOTUKOB, KypEHHUS);

6) TPpy10BOr0 BOCIIUTAHMSA:

TOTOBHOCTH K TPY/y, OCO3HAHHE IIEHHOCTH MAacTEPCTBA, TPYI0II00HE;

FOTOBHOCTh K AKTHUBHOM JICATCIBHOCTH TEXHOJOTMYECKOM M COLMaJIbHOM
HaIpPaBJICHHOCTH, CIOCOOHOCTh WMHHUIMHUPOBATh, IUJIAHUPOBATH U CaMOCTOSITEIBHO
BBITIOJIHATD TaKylO JCSATEIbHOCTD;

UHTEpeC K pa3audHbiM cdepaM NpodhecCHOHAIBHOW ESITEIBbHOCTH, YMCHHUE
COBepIIIaTh OCO3HAHHBIM BBHIOOp OyayIiei nmpodeccuu U peam30BbIBaTh COOCTBEHHBIS
JKU3HCHHBIE TIJIaHbL;

TOTOBHOCTh M CITIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO Ha MPOTSHKEHUH
BCEM KU3HU,

7) IKOJOrHYeCKOr0 BOCIIMTAHMS:

HKOJIOTMUYECKHU 11€JIeCO00pa3HOe OTHOILIEHHE K MPUPOJE KaK HMCTOYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CyIlIECTBOBAHUS;

MOBBIIIEHHE  YPOBHA  HOKOJOTHYECKON  KYyJIbTypbl: NPHOOpPETEHHE  ONbITa
MJIAHUPOBAHUS TTOCTYIIKOB M OLEHKH MX BO3MOYKHBIX MOCHEACTBUHM ISl OKPYKAIOIIEH
Cpelibl;

OCO3HaHUE TJIOOAJTBPHOTO XapakTepa »SKOJIOTMYECKHX MpodiieM U MyTew ux
pelieHus;

CIIOCOOHOCTh HCIOJIB30BaTh MPUOOpETaeMble MPU U3YYCHUH OMOJIOTMM 3HAHUS U
YMEHHMsI TIPU PEUICHUH MPOOJIeM, CBA3aHHBIX C PALIMOHAIBHBIM MPUPOJIONIONIb30BAaHUEM
(cobmoieHne TpaBUJl TOBEACHUS B TMPUPOJIE, HAMPaBICHHBIX Ha COXpaHEHHE
paBHOBECHSI B DKOCHCTEMaX, OXpaHy BUJIOB, IKOCUCTEM, Orochepsl);

AKTUBHOE HEINPUATUE ICUCTBUM, MPUHOCAIIMX BpPEJ OKPYXKAIOLIEH NPUPOAHON
cpele, YMEHHE MpPOrHO3MPOBaTh HEONArONMPHUITHBIE HSKOJIOTMUYECKHUE IOCIEICTBUS
PEAIPUHUMAEMBIX JEMCTBUI U NIPENOTBPAIIATh UX;

HaJU4HMe PA3BUTOIO 3KOJIOTMYECKOTO MBIIUIEHUS, 3KOJIOTMYECKOW KYJbTYpHI,
OMbITA AESATENBHOCTH 3KOJOTMYECKOM HAIpaBICHHOCTH, YMEHUS PYKOBOJCTBOBATHCS
MMHU B II03HABaTEJIbHOM, KOMMYHUKATHBHOW M COLMAIBHOM IPAKTUKE, TOTOBHOCTHU
K YYACTHIO B IPAKTUYECKOM IESITEIIBHOCTH IKOJIOTMYECKON HAPaBIEHHOCTH;
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8) HeHHOCTH HAYYHOT0 MO3HAHMS

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKW W OOIIECTBEHHOW IPAKTUKH, OCHOBAHHOTO HA JHAJIOTe KYJIBTYP,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIMKYILTYPHOM MHPE;

COBEPILICHCTBOBAHKUE SI3BIKOBOM W UUTATEIbCKOM KYJIbTYphl KaK CpeACTBa
B3aMMOJICUCTBHS MEXTY JIFOIbMH U TIO3HAHUS MUPA;

NOHUMAaHUE crielu(puKU OMOIOTUH KaK HayKH, OCO3HaHUs €€ poiu B HOpMUPOBAHUU
pPaIMOHAIBHOTO HAYYHOTO MBINIICHUS, CO3JaHUM  II€JIOCTHOTO  MPEICTaBICHUS
00 OKpY’KalollleM MHpEe Kak O €IMHCTBE MPHUPO/JIbI, YeJIOBEKa U 0OIECTBA, B MO3HAHUU
MPUPOIAHBIX 3aKOHOMEPHOCTEH W PEIMICHHH TPOOJIeM COXpaHEHUS MPUPOTHOTO
pPaBHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTH OHOJIOTMM JJIsi COBPEMEHHOW IMBUJIM3ALIUU:
oOecrieueHUsT HOBOTO YPOBHS pa3BUTHSA MEAMIIMHBI, CO3JIaHUE TEPCIICKTUBHBIX
OMOTEXHOJIOTHI, CIIOCOOHBIX peIIaTh PECYpPCHBIE MPOOJIEMbl Pa3BUTHS YEIOBEYECTBA,
MOWCKa MyTel BBIXOAA W3 TJIOOAIBHBIX HKOJIOTHYECKUX MpobiieM u olecreueHus
nepexofa K YCTOMYMBOMY Pa3BUTHIO, PAIIMOHAILHOMY HCIOJIB30BAHUIO MPHUPOTHBIX
pecypcoB U (hOPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B TOJIYYCHUH OMOJOTHUYECKHX 3HAHUN B IEJSX TOBBIIICHUS
oOmie KyJbTyphl, €CTECTBCHHO-HAyYHOH TpPaMOTHOCTH, KaK COCTaBHOM 4YacTH
GyHKIMOHATBLHOM TPaMOTHOCTH  OOydawmmxcs, (HopMUpyeMoOl TpU H3YUYEHUU
Onooruy;

MOHUMAaHUE CYITHOCTH METOJIOB TTO3HAHUS, UCTIOJIh3YEMBIX B €CTECTBEHHBIX HAyKaX,
CIIOCOOHOCTH HCIIOIH30BATh MOJIy9aeMble 3HAHUS JIJIS aHAIHM3a M OOBSICHEHUS SBJICHUN
OKPYXAIOIIEro MHpa W TMPOWCXOMSIIMMX B HEM W3MEHEHWW, yMEHHUE JeNaTh
00OCHOBaHHBIC 3aKJIIOYCHUSI HAa OCHOBE HAy4YHBIX (DAKTOB W HMMEIONIUXCS JaHHBIX
C IIEJIBIO TIOJTYYCHUSI IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITEIIEHO MCIIOB30BaTh OMOJIOTHYECKIE 3HAHUS JIJIS PEIICHUS
po0JIeM B peaIbHBIX KU3HCHHBIX CUTYaIIHSX;

OCO3HaHWE I[IEHHOCTH HAYYHOW JIESITEIIbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MIPOCKTHYIO M HCCIICIOBATEIBCKYIO ACATEIPHOCTh HHINBHUIYAIBHO U B TPYIIIIC;

TOTOBHOCTB M CITOCOOHOCTB K HETPEPBIBHOMY 00Pa30BaHUIO U CaMO0OOPa30BaHUIO,
K aKTHBHOMY TTOJTYYCHHUIO HOBBIX 3HaHHI 1O OWOJIOTHH B COOTBETCTBHUH C )KH3HCHHBIMHU
NOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIBTATBI

MeramnpeaMeTHbie pe3yiabTaThl OCBOCHHS yueOHOro mipeamera «buosorusy
BKJIFOYAIOT:  3HAUYMMbIE JUIsi  (DOPMHUPOBAHUS  MHPOBO33PEHUS  OOYUAIOIIMXCS
MEXIUCIUIUIMHAPHBIE (MEXIPEAMETHbIE) OOLIEHAYYHbIE TMOHATUS, OTpPaXKaIoIlue
I[EJIOCTHOCTh HAyYHON KapTUHBI MUPA U CHEIU(UKY METOIOB MTO3HAHUS, UCTIOIH3YEMBbIX
B €CTECTBEHHBIX HayKax (BEILeCTBO, PHEPrus, SIBJIEHUE, MPOLECC, CUCTEMA, HAyUYHBIN
(dbaKT, IPUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, HCCIICOBAHUE,
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HaOII0/IeHUE, U3MEPEHUE, DKCIIEPUMEHT U IPYTUX ), YHUBEpCaIbHbIC yueOHbIC JeHCTBHS

(mo3HaBaTeIbHBIE, KOMMYHUKAaTUBHBIE, PETYJISITUBHEBIE), o0ecIeynBaroIue
dbopmupoBanre (PYHKIMOHATHHOW TPAaMOTHOCTH ¥ COIMAIBHOW  KOMIIETCHITUH
oOy4Jaronmxcs, CIIOCOOHOCTH oOyyJaronmxcs HCII0JIb30BaTh OCBOCHHBIE

MEXIUCITUTUTMHAPHBIE, MHPOBO33PCHUYECKUE 3HAHWS W YHUBEpPCAJbHBIC YUYCOHBIC
JICVCTBHS B MIO3HABATEIBHON U COLMAIIBHOM MPAKTHUKE.

Ilo3HaBaTebHbIC YHUBEPCAJbHbIE Y4eOHbIC ACCTBUS
ba3oBble Jloruueckune 1eMCTBUSA:

CaMOCTOATENbHO (DOPMYIUPOBATh U aKTyaJUM3UPOBATh MPOOJIEMY, pacCMaTpUBAaTh
€€ BCECTOPOHHE;

UCIIOJI30BaTh MPU OCBOCHHUM 3HAHUM MPUEMBI JIOTUUECKOTO MBIIUICHUS (aHAIHN3a,
CUHTE3a, CpaBHEHUS, KiaccupuKaiuu, 000011eHNs ), pACKPBIBATH CMBIC]I OMOJIOTUYECKUX
MOHATUM (BBIACIATh MX XapaKTEpPHbIE TMPU3HAKH, YCTAHABJIMBATH CBS3U C JPYTUMHU
MOHATHUSIMU);

ONPEAETATH LEIU ACATEIBbHOCTH, 3a/1aBas MapaMeTPbl U KPUTEPUU UX JTOCTHKECHUS,
COOTHOCUTD PE3YJIbTAThI JESITEIBHOCTU C IOCTABICHHBIMU LEISIMU;

UCIIOJIb30BATh OMOJIOTMYECKUE TIOHATUS TSl OObSICHEHUS (PAaKTOB U SBJICHUM KUBON
IIPUPOLBI;

CTPOUTH JIOTUUECKUE PACCYX JEHUS (MHAYKTUBHBIC, I€NYKTUBHbBIC, 10 aHAJIOTHUN),
BBISIBJISAITH  3aKOHOMEPHOCTHM W INPOTUBOPEYUS B PACCMATPUBAEMBIX  SIBJICHUSX,
dbopMyIHpOBaTh BHIBOJIBI U 3aKJTFOUYEHUS,;

IIPUMEHATh CXEMHO-MOJEJBHBIE CPEICTBA IS MPEACTABICHUS CYLIECTBEHHBIX
CBS3€H M OTHOLUEHUHN B M3y4aeMbIX OMOJIOIMYECKUX 00BEKTaX, a TaKKe MPOTUBOPEUUI
Pa3HOTrO pOjia, BBISIBIICHHBIX B PA3JIMUHBIX MH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh IUIaH pEIICHUS TMPOOJEeMbl ¢ YYE€TOM aHalIM3a WMEIOIIUXCS
MAaTEPHUAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B JEATEIBHOCTb, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB
L[EJISIM, OLIEHUBATh PUCKU MTOCIEACTBUMN JIESITEILHOCTH;

KOOPJIMHUPOBATH M BBHITIOJIHATH PA0OTy B YCIOBHUSIX PEATbHOTO, BUPTYAJIbHOTO H
KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pPa3BUBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HECHHBIX MTPOOJIEM.

ba3zoBble uccieaoBaTeIbCKHe J1eCTBUA:

BIIQJICTh HABBIKAMH Y4Y€OHO-HMCCIEAOBATEIIbCKOM W TPOEKTHOW JIeATEeIbHOCTH,
HABBIKAMH Pa3peIICHUs MPo0JieM, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIHBHOMY
MOMCKY METOJOB PEUICHMS MNPaKTUYECKUX 3a]ay, MPUMEHEHHUIO PA3JIUYHBIX METOJ0B
MMO3HAHUS,

HCMOJIb30BaTh PA3JIMYHbIE BUBI I€SITEIBHOCTH IO MOJTYYEHUIO HOBOTO 3HAHUS, €T0
WHTEPIpETalUN, TPEoOPA30BAHUIO U TPUMEHEHHUIO B yUCOHBIX CUTYAIUSIX, B TOM YHCIIC
MIPU CO3/IAHUM YUEOHBIX U COLIMAIBHBIX TPOCKTOB;

dbopMupoBaTh HAY4YHBIH THUIT MBIIUJIEHUS, BJIAJIETh HAYYHOW TEPMHHOJIOTHEH,
KJIFOUYEBBIMHU MOHATUSIMHU U METOJAMH;
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CTaBUTH U (POPMYIHPOBATH COOCTBEHHBIE 33/1a4H B 00pa30BaTEIbHON AEATEILHOCTH
Y )KU3HEHHBIX CUTYalUsAX;

BBISIBJIATh IPUYMHHO-CJIE/ICTBEHHBIE CBSI3U M aKTyaJIM3UPOBATh 33/1a4y, BbIIBUTATh
TUIIOTE3y €€ PEICHUs, HAXOAUTh apTyMEHTHI JIJIsl JOKA3aTeIbCTBA CBOUX YTBEPKACHHI,
3aJ1aBaTh MapaMeTPbl U KPUTEPUN PELICHMUS;

aHAJIM3UPOBATh MOJIYYCHHBIE B XOJE PELICHUS 33auyd pPe3yJbTaThbl, KPUTHUYECKU
OLIEHUBATh UX JOCTOBEPHOCTbH, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, OLIEHUBAaTh IPUOOPETEHHBIM  OIIBIT;

OCYUIECTBJIATH LIeJICHAIIPABIECHHBIN OUCK IIEPEHOCA CPEACTB U CLIOCOOOB ACHCTBUS
B TPO()E€CCUOHATIBHYIO CPEY;

YMEThb IEPEHOCUTh 3HAHUS B II03HABATEJBHYIO M MPaKTUYECKYI0 00JacTu
KU3HEIEATEIIBHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTel;

BBIJIBUTaTh HOBBIE HJIEU, IPEIJIAraTh OPUTMHAIIbHBIE MOAXOAbI U PEIICHMS], CTABUTD
npo0JIeMBbI U 3a/1a4H, JOMYCKAOIUE aIbTEPHATUBHbBIE PELICHMUS.

Pabora ¢ undpopmanumeii:

OpUEHTHPOBAThCA B PA3IUYHBIX HCTOYHHMKAX HWH(MOpManuu (TEeKcTe y4yeOHOro
nocoOus1, HAyYHO-MOMYJISIPHOM JINTepaType, OMOJIOTUYECKUX CIIOBAPSIX U CIPABOYHUKAX,
KOMITBIOTEPHBIX 0a3ax JaHHbIX, B HHTepHeTe), aHaIU3UpOBaTh HHGOPMAIIHIO
pa3IMYHBIX BUAOB U POPM MpEACTaBICHUS, KpUTUYECKU OLIEHUBATH €€ TOCTOBEPHOCTH U
HENPOTUBOPEUUBOCTB;

(GbopMyTUpPOBATH 3aMPOCHl U IPUMEHSITH Pa3INIHBIE METOIbI TIPU MTOUCKE U 0TOOpE
Ounosiornyeckoi nHPpopmaIu, He0OX0IMMOM JIJIsl BEITIOJTHEHUST YUEOHBIX 3a/1a4;

npuoOpeTaTh  OMBIT  WCIOJB30BaHUS  WHGOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJOTHI, COBEpPIICHCTBOBATH KYJIbTYPY AaKTUBHOTO HWCIIOJB30BAHMS Pa3IMYHbIX
MIOUCKOBBIX CUCTEM;

CaMOCTOSITEIIbHO BHIOMPATh ONTUMANIbHYIO (POPMY Tpe/icTaBlIeHUs OUOJIOTHYECKOM
uHpopmaiuu (cxeMbl, rpaduKky, 1MarpaMMbl, TAOIHIIbI, PUCYHKU U JIPYTOE);

MCIIOJIb30BaTh HAYYHBIN SI3bIK B KAU€CTBE CPEJCTBA MPHU paboTe ¢ OMOJOTHYECKON
uHbOpMaIlMell: MPUMEHSATh XUMUYECKUe, (PU3MYecKrue W MaTeMaTHYeCKhe 3HAKU U
CUMBOJIBI, (hOpMYJIbI, a00peBHATYPY, HOMEHKIIATYPY, HCTIOJIB30BaTh U MPEoOpPa30BLIBATH
3HAaKOBO-CHUMBOJIMYECKHE CPEICTBA HATJISTHOCTH;

BJIQ/ICTh HABBIKAMH PACIIO3HABAHUS U 3aIIUTHl MHPOpMAIUU, WHPOPMAITMOHHOM
0€30MacHOCTH JTUYHOCTH.

KoMMmyHUKaTHBHBIE YHUBEpPCAJbHbIE Y4eOHbIe JAeilCTBUS
Oo0menue:

OCYI]_IGCTBJ'IHTB KOMMYHI/IKaHI/II/I BO BCEX C(l)ean KHU3HHU, AaKTHUBHO yT-IaCTBOBaTb
B JIMAjJiore WU AUCKYCCHH II0 CYIIECTBY O0OCYXJAaecMoW TeMmbl (yMEHHUE 3a/1aBaTh
BOHpOCLI, BBICKA3bIBATH CY)KI[GHI/IH OTHOCHUTCIIbHO BBIITIOJTHCHUA npezmaraeMoﬁ 3ajJgaydyu,
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YYUTHIBATh MHTEPECH U COTJIACOBAHHOCTH IMO3UIIMHN JAPYTHX YYACTHUKOB JUAJIOTA WA
JIUCKYCCHH);

pacrmo3HaBaTh HEBepOaJbHBIC CpEACTBA  OOINEHHWS, TIOHMMAaTh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, MPEIMOCHIIOK BO3HUKHOBEHUS KOH(IMKTHBIX CHTYaIlUd, YMETh
CMSTYATh KOH(QJIMKTHI M BECTH TIEPETOBOPHI;

BIIAZICTh PA3IUYHBIMH CIOCOOAMH OOIICHWS W B3aWMOJCHCTBHUSA, ITOHUMAThH
HaMEPEHUS IPYTUX JIOJEH, MPOSBISTh YBAXKUTEIHHOE OTHOIICHHE K COOCCETHHKY U
B KOppEKTHOU popme PopMyTupOBaTH CBOM BO3PAKCHUS,

Pa3BEPHYTO U JIOTUIHO U3JIaraTh CBOIO TOUKY 3PCHHSI C MCTIOIh30BAHUEM SI3BIKOBBIX
CPEICTB.

CoBMecTHAs 1eATEIbHOCTD:

MOHUMATh U UCIIOJI30BATh MPEUMYIIECTBA KOMAHHOW U MHAUBUAYAILHON pabOThI
MIPU PEIICHUU OMOJIOTUYECKOM MPOOIeMbl, 000CHOBBIBATH HEOOXOAUMOCTh TPUMEHEHUS
IPYNIIOBBIX (HOPM B3aMMOJEHCTBHS MPU PELICHUH YYEeOHOU 3a7auu;

BBIOMpATh TEMATUKY U METOJIbl COBMECTHBIX JEHCTBUI C Y4ETOM OOIIMX HHTEPECOB
Y BO3MO>XHOCTEMN KaXKJIOTO YJI€HA KOJUIEKTHUBA;

NPUHUMATH L€ COBMECTHOM AEATEIbHOCTH, OPTAHU30BBIBATh U KOOPAUHUPOBATH
JICACTBUSA O €€ IOCTHKEHUIO: COCTABIIATH IUIAH JIEUCTBUM, PACTIPEAEIIATh POJIM C YUETOM
MHEHUU yYaCTHUKOB, OOCYKJIaTh PE3yIbTaThl COBMECTHOM pabOThI;

OIICHMBATh KAa4€CTBO CBOETO BKJIa/Ja M KaXKJIOTO y4YaCTHMKAa KOMAaHJIbI B OOIIHii
pPE3yNbTAT MO pa3pabOTaHHBIM KPUTEPHUSIM;

npejjiaraTh HOBBIE  MPOEKTHI, OIEHWBATh HWJEU C TO3UIUU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYUIECTBJISATh O3UTUBHOE CTPATETUYECKOE MOBEJACHHUE B PA3JIMUHBIX CUTYALMSIX,
MPOSIBJISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIMATHBHBIM.

PerynsiTuBHble yHMBepCaJibHbIe y4eOHbIE eHCTBUA
Camoopranusamnus:

WCIIOJIB30BaTh OMOJIOTMYECKUE 3HAHUS JUIS BBISBICHUS MPOOJIEM W MX PEIICHUS
B 'KU3HCHHBIX U YUCOHBIX CUTYAIUAX;

BBIOMPATh HA OCHOBE OMOJIOTUYECKUX 3HAHUM 11€JIEBBIE U CMBICIIOBBIC YCTAHOBKH B
CBOMX JICUCTBUSIX M TIOCTYIKAaX IO OTHOIIECHUIO K KUBOW MPHUPOJIE, CBOEMY 3JI0POBBIO U
3JIOPOBBIO OKPYKAIOIIHX;

CaMOCTOSITEJIbHO ~ OCYIIIECTBIIATh IO3HABATEIIbHYIO JCSTEIBHOCTh, BBISBISATH
npoOIemMbl, CTaBUTh W (HOPMYITUPOBATH COOCTBEHHBIE 3a/ladyl B 00pa3OBaTEILHOMN
NEATSILHOCTH U KU3HCHHBIX CUTYaIIHSIX;

CaMOCTOSITEJIbHO COCTaBJIATHh IUIAH PEIICHUS] MPOOJEMBI C YYETOM HUMEIOITUXCS
peCypcoB, COOCTBEHHBIX BO3MOKHOCTEH M MPENOYTECHUH;

JaBaTh OIEHKY HOBBIM CUTYaIIHsIM;

pacCIIMpATh PAMKH y4eOHOTO MPpEeMETa Ha OCHOBE JIMYHBIX TPEITOYTCHHI;

JieNaTh OCO3HAHHBIA BBHIOOp, AapryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a PelleHHUE;
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OLICHUBATh NPUOOPETEHHBIN OMBIT;

Croco0CTBOBaTh (DOPMUPOBAHMIO U IMPOSIBIICHUIO IIMPOKON 3pYIUIIUU B Pa3HbIX
o0nacTax 3HaHWM, TMOCTOSHHO TOBBIIIATH CBOW 0Opa30BaTEeNbHBIM U KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYyalllssM, BHOCUTb KOPPEKTHBBI B JIE€ATEIBHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJIBTATOB LIENSAM;

BJA/IeTh HaBbIKAMM I103HABATEIbHOM pe(ieKcHH KaK OCO3HAHMS COBEPIIAEMBIX
JEUCTBUM U MBICIIMTENBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAaHUM, UCIOJIb30BAThH
npuémbl peJIeKCUU ISl OLIEHKH CUTYyalluH, BEIOOpAa BEPHOTO PEILICHUS;

YMETh OLICHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHUKEHMUIO;

IIPUHUMATh MOTUBBI U @pTYMEHTHI IPYTUX [IPU AHAIU3E PE3YIIbTAaTOB JEATEIBHOCTH.

IIpunsiTue cedst M Apyrux:
IpUHUMATh ceOsl, TOHUMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;
MIPUHUMATh MOTUBBI M ApTYMEHTHI IPYTUX IIPU AHAJIU3E PE3YJIBTATOB JACATEIBHOCTH;
pU3HABATH CBOE MPABO U MPABO APYTHUX HA OIIUOKU;
pPa3BUBATh CIOCOOHOCTH MOHUMATh MUP C MO3UIIMH JPYTOro YEIOBEKA.

HPEIMETHBIE PE3YJIBTATDI

[IpeameTHbie pe3ynabTaThl ocBoeHUs porpammbl COO mo Ouonoruu Ha 0a30BOM
YpPOBHE BKJIIOUAIOT crienuduyeckue s ydueOHoro mpeamera «buUoOJOTHs) HaydHbIC
3HaHMS, YMEHHUS M  CIOCOOBI  JCHCTBUHW 1O  OCBOGHHIO, HHTEPIPETAINH
U TpeoOpa3oBaHUIO0 3HAHWM, BHUJBI JCSITEIBHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUSA U
NPUMEHCHUIO 3HAHUM B PA3IUYHBIX YYEOHBIX CHUTYallUsX, a TaKXKe€ B PEATbHBIX
KU3HCHHBIX CHUTYaIlUMsAX, CBSI3aHHBIX ¢ Owojorueir. B mporpamme mnpeamMeTHbie
pe3yabTaThl MPEACTaBIEHBI MO roaM 00yUYeHHUS.

[IpeameTHbIE pe3ybTaThl OCBOCHUS yueOHOTro npeamera «buonorus» B 10 kiiacce
JIOJKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTUU B CUCTEME HAyYHOTO 3HAHMS
€CTECTBCHHBIX HayK, B ()OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI
MHUpPa U HAyYHOTO MHPOBO33PEHHS, O BKJAJE POCCUMCKHX W 3apyOEKHBIX YUEHBIX-
OWONOroB B pa3BUTHE OWONOTHHM, (PYHKIIMOHAIBHOW TPAaMOTHOCTH  YEJIOBEKa
JUTSL PEIICHHUS KU3HEHHBIX 3a7a4;

YMEHHE PACKPBIBATh COJEpKaHWE OMOJIOTMYECKUX TEPMUHOB U TOHSATHI: KU3Hb,
KJIETKa, OpraHu3M, MeTabonm3M (0OMEH BEIIECTB U MPEBpaIleHHue YHEPTUH ), TOMEOCTa3
(camoperymsius), ypOBHEBas OpraHM3aIMsl >KHBBIX CHCTEM, CaMOBOCIIPOHM3BEICHHE
(penpoayKuus), HACJIEeACTBEHHOCTh, U3BMEHYHBOCTh, POCT U Pa3BUTHE;

yMEHHE H3/araTb OWOJIOTWYECKHE Teopuu  (KJIETOYHas, XPOMOCOMHas,
MyTallMOHHAsI, IIEHTpaIbHas JOoTMa MOJIEKYJsIpHOW Ouosiorun), 3axonsl (I'. Mennmens,
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T. Moprana, H.1. BaBunoBa) n ydyeHus (0 LEHTpax MHOTO00pa3usl U MPOUCXOKIACHUS
KylIbTypHBIX pactenuidt H.WM. BaBuiioBa), ompenensiTb TpaHHUIbl UX NPUMEHUMOCTHU
K )KUBBIM CHCTEMaM;

yMEHHUE BIAJCTh METOJaMH HAyYHOTO TO3HAHHUA B OWOJOTMU: HaOIIOJIEHUE
U OMHCAHWE J>XHUBBIX CHUCTEM, TPOIECCOB W SBICHUW, OpraHU3AIMs W TMPOBEICHUE
OMOJIOTUYECKOTO JKCIEPUMEHTA, BBIIBIKCHHE TUIIOTE3bI, BBISIBICHUE 3aBUCHMOCTH
MEXIy HCCIEIyeMbIMH BEIIMYMHAMH, OOBSICHEHHWE TMOJYyYEHHBIX PE3yJIbTaTOB,
WCITOJIb30BAHHBIX HAYYHBIX MOHSATUH, TEOPUNW W 3aKOHOB, YMEHHE JeJaTh BBIBOIBI
Ha OCHOBAHHH MOJYyYCHHBIX PE3yIhTaTOB;

YMEHHUE BBIJEIATh CYIICCTBEHHBIC TIPU3HAKH BHUPYCOB, KIETOK IPOKAPHOT
U DYKapuoT, OJHOKJICTOYHBIX ¢ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHA BEIIECTB W TPEBPAIICHUS SHEPTHMH B KJIETKe, (HOTOCHHTE3a,
MIACTHIECKOTO 17§ DHEPTETUIECKOTO oOMeHa, XEMOCHHTE3a, MHUTO3a,
Mel03a, OIUIOAOTBOPEHUS, PA3MHOKCHHS, WHAWBUAYAJIHLHOTO pAa3BUTHS OpTaHHU3Ma
(oHTOTEHER);

YyMEHUE TPUMCHATHh TIOJYYCHHBIC 3HAHUA I OOBSCHEHUS OWOJIOTHYCCKUX
MIPOIIECCOB | SBJICHUM, ISl IPUHSATHS TMPAKTUICCKUX PEIICHUNA B MIOBCETHCBHON KU3HU
C IIETTBI0 OOeCTIeYeHHS OE30TTaCHOCTH CBOETO 3/I0POBbSI 1 37I0POBBS OKPYKAIOITUX JTFOICH,
COOJIIOJIEHNST HOPM TPaMOTHOTO TIOBEJEHUS B OKPYKAIOIICH NPHUPOJHON cCpene,
MOHMMaHUE HEOOXOJIUMOCTH HWCITOJIB30BAHUS JOCTIKCHUHM COBPEMEHHOW OHMOJIOTHH U
OMOTEXHOJIOTHH JIJIS1 PAIIHOHATILHOTO TIPUPOJIOTIOIB30BAHUS;

YMEHHUE peIIaTh JIEMEHTAPHBIC TEHETUYECKHE 3aJa4ll Ha MOHO- M JIUTHOPUIHOEC
CKpElIMBaHue, CIICTUVICHHOE HAacJe0BaHue, COCTaBIIATh CXEMbl MOHOTHOPHIHOTO
CKpEIIMBaHUs TSI PECKa3aHus HACICIOBaHMsI TIPU3HAKOB Y OPTaHU3MOB;

YMEHHUE BBIMOJIHATE JIAOOPATOPHBIC M MTPaKTUYECKHE PabOThI, COOIIOATh MPaBHIIa
pu paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000PYIOBAHHEM;

yMEHUE  KPUTUYECKH  OICHHBAaTh U  HMHTEPIPETUPOBATH  WHOOPMAIUIO
OMOJIOTUYECKOTO COJIEpKaHMS, BKIIOUAIOIIYIO TICEBIOHAYYHBIC 3HAHUS M3 PA3THYHBIX
HMCTOYHUKOB (CpeCcTBa MaccoBOW HH(OpMAIUU, HAYYHO-TIOMYJSPHBIE MaTepUaIb),
OTUYECKHUE AaCIEeKThl COBPEMEHHBIX HCCJIEOBaHWNA B  OWOJOTUU, MEIUIIMHE,
OMOTEXHOJIOTHH;

YMEHHUE CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE W YCTHBIE COOOIIeHUs, 0000mas
OMOJOTHYECKYI0 MH(POPMAIINI0O M3 HECKOJBKUX HCTOYHUKOB, TPAMOTHO HCIIOJIL30BaTh
MOHSATUIHBINA ammapaT OMOJIOTHH.

[IpenMeTHble  pe3yabTaThl  OCBOEHUS  y4eOHOro mpeamera  «buojgorus»
B 11 ki1acce 1OKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTH 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HAYYHOI'O 3HAHUS
€CTECTBEHHBIX HAyK, B (POPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYUYHOW KapTUHBI
MHpa M HAy4YHOTO MHPOBO33pPEHHUSA, O BKIIAJE POCCUMCKUX M 3apyOekKHBIX YUEHbBIX-
OMONOroB B pa3BUTHE OHMOJOTMM, (PYHKIMOHAIBHOW TIpPaMOTHOCTHM  YeJOBEKa
JUISL PEIICHUS )KU3HEHHBIX 3a]1a4;
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YMEHUE PaCKphIBaTh COJCp)KaHWE OWOJIOTHYECKUX TEPMHUHOB W TIOHSATHH: BUI,
NOMyJsilisg, TeHOGOHM, SBOJIOUUSA, JBIXKYyIIME CWIbl ((aKTOphl) SBOJIOLUH,
MIPUCTIOCOOJICHHOCTh ~ OPTaHMW3MOB, BHUA000pa30BaHUE, DJKOJOTHYECCKHE (HaKTOPHI,
HKOCUCTEMA, MPOMYIIEHTHI, KOHCYMEHTBI, PEAYIICHTHI, IEMU MMUTAHUS, DKOJIOTHYCCKAs
nMpaMujia, OuoreoreHos, onocdepa;

YMEHUE M3J1arath OWOJIOTHYECKHE Teopuw (dBojtonoHHas Teopus Y. J[apBuHa,
CUHTETHUYECKasi TEOpUs DSBOJIOLMU), 3aKOHBI M 3aKOHOMEPHOCTHU (3apOABIIIEBOTO
cxonctBa K.M. boapa, depenoBaHus TIIaBHBIX HANpPaBICHUW M IIyTE€H HBOJIIOLHAH
A.H. CeseprioBa, yuenus o 6uochepe B.M. BepHanackoro), onpeaensiTh TPaHUIIBI HX
MPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yMEHUE BIAJETh METOJaMH HAyYHOTO TIO3HAHWS B OWOJOTrHW: HAOIIOICHUE
U ONHCAHWE >KMUBBIX CHUCTEM, MPOIECCOB W SIBJICHUW, OpraHU3alMs U TMPOBEICHUE
OMOJIOTUYECKOTO HJKCIEPUMEHTa, BBIIIBIDKCHHE TUIIOTE3bl, BBISIBIICHUE 3aBUCHMOCTH
MEXIy HCCIEIyeMbIMH BEIMYMHAMH, OOBSICHEHHWE TIOJYyYEHHBIX PE3yJIbTAaTOB,
UCIIOJIb30BAaHHBIX HAYYHBIX MOHSATUN, TECOPUHA U 3aKOHOB, YMEHHE JIeJaTh BBIBOJIbI
Ha OCHOBAHHH MOJYyYCHHBIX PE3yIhbTaTOB;

yYMEHUE BBIJICIATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUSI OUOJIOTHYECKUX OOBEKTOB:
BUJIOB, TMOMYJISALMMA, MPOAYLEHTOB, KOHCYMEHTOB, PEIyIIEHTOB, OHOICOIICHO30B U
HKOCUCTEM, OCOOCHHOCTH MPOIIECCOB: HACIEICTBCHHOW M3MEHYMBOCTH, €CTECTBCHHOTO
oT0opa, BU1000pa30BaHus, MPUCTIOCOOICHHOCTH OPTAaHU3MOB, JIEHCTBHSI SKOJIOTUIECKUX
(GaKkTOpOB Ha OPTraHMW3MBI, MEPEHOCA BEIIECTB M IOTOKA DHEPTUHM B DKOCHUCTEMAX,
aHTPOITOTCHHBIX N3MECHEHHI B YKOCUCTEMAaX CBOCH MECTHOCTH, KPYTOBOPOTA BEIIECTB U
OMOreoXMMHUUYECKUX IUKIIOB B Onocdepe;

yMEHUE TPUMCHATHh TIONYYCHHBIC 3HAHUSA I OOBSICHCHUS OHOJIOTHYCCKUX
MPOIIECCOB U SIBIICHUM, JIJISl IPUHATHS MPAKTUYECKUX PEIICHUA B MOBCETHEBHON KU3HU
C IIeNbI0 o0ecnedeHust 0€30MacHOCTH CBOETO 370POBbS U 3/I0POBbSI OKPY>KAIOIIUX JIFOJIEH,
COOJIIOJICHNST HOPM TPaMOTHOTO TIOBEJCHUS B OKPY)KAIOIICH NPHUPOTHOU Cpeje,
MOHUMAaHUE HEOOXOAMMOCTH UCTIONB30BAHMS JOCTHKEHUN COBPEMEHHON OMOJIOTUH IS
paIMoOHAIBHOTO MPUPOIOTIONHE30BAHNS;

YyMEHHE peliaTh 3JEMEHTapHbIC OMOJOTHYECKHE 3aJ1ayd, COCTAaBJISATH CXEMBI
MEePEHOCa BEIIECTB U YHEPTUH B IKOCUCTEMAaX (LU MUTaHUsA);

YMEHUE BBITMOJIHATH JIA0OPATOPHBIEC W TPAKTUYECKHE PAOOThI, COOTIOAThH MPaBUiia
pu paboTe ¢ yueOHbIM U 1a00pPaTOPHBIM 000PYIOBAHHEM;

YyMEHUE  KPUTHYECKH  OICHMBAaTh W  HMHTCPIPETUPOBATh  WHOOPMAIUIO
OMOJIOTHYECKOTO COJIepKaHMs, BKIIOUYAIOINIYIO TICEBIOHAYYHBIC 3HAHUS M3 Pa3TMYHBIX
HMCTOYHUKOB (CpeCcTBa MaccOBOW HH(OpMAIUU, HAYYHO-TIOMYJSPHBIC MaTEpUAIIb),
paccMaTpuBaTh riao0agbHbIe HKOJIOTHYECKUE MPOOIEMbl COBPEMEHHOCTH, (HOPMHUPOBATH
10 OTHOIIICHHUIO K HUM COOCTBEHHYIO TIO3UIINIO;

yMEHHUE CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE U YCTHBIE COOOIIEHUs, 00001as
Ononornyeckyo MH(POPMAIMIO W3 HECKOIBKAX MCTOYHHUKOB, TPAMOTHO HCIIOJIb30BATh
NOHSTUWHBIN anmapar OuOJIOTHH.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Haumenosaunue
No KommuectBo OCHOBHEIE BUBI JIEITEIILHOCTH
pa3aeaoB U TEM [IporpamMmmuoe coaepxkanue
n/n 4acoB oOy4Jaronmxcs

y4eOHOro npeIMeTa

Tema 1. buoJsiornsi kKak Hayka

1.1 | Buonorus B cucreMe 1 buonorus xak Hayka. CBsi3u OMOJIOTHH PackppiBaTh copepkaHue TEPMUHOB H
HayK C OOIICCTBEHHBIMH, TCXHUUYECCKUMU U MOHATUHN: HAYIHOE MUPOBO33PEHUE,
JIPyTUMH €CTECTBEHHBIMU HAyKaMH, Hay4JHasl KapTHHA MUPA, HAYIHBIH METO/I,
dbunocodueit, peaurueit, STUKOMH, THIOTE3a, TCOPHA, METOBI
HCCIICIOBAHMS.

ACTETUKOM U mpaBoM. Posib Ouonoruu

B () OPMHUPOBAHUU COBPEMEHHOMN HAyYHOI
KapTUHBI MUpa. CucTeMa OUOJOTUUECKUX
HayK.

Jemoncmpavuu:

llopmpemuwi: Y. J[lapBun, I'. Menaens,

H. K. Kosbnos, [Ix. Yorcon u ®@. Kpuk.
Tabauywvl u cxemvt: «MeTOIBI TIO3HAHUS
KUBOW IIPUPOIBI»

XapakTepu3oBaTh OMOJIOTHIO KaK HAYKY,
€€ MECTO U POJIb CPeSIr IPYTUX
€CTEeCTBEHHBIX HayK. [lepeuncisaTh
pazziesnbl OMOJIOTUH B COOTBETCTBUE

C OOBEKTaMH H3Yy4YEHUS.

HasbiBaTh BaxkHEHIINE OTpacCIn
OMOJOTMYSCKUX 3HAHUHI M 3a1a4H,
crosiiue nepen ouosorueit XXI B.

1.2 | Mertoasl mo3HaHUS 1 MeToabl T03HAHUS KUBOW PUPOIbI PackpsiBaTh conepxaHue TEPMUHOB U
KUBOU MTPUPOIBI (HaOmro/IeHre, SKCIIEPUMEHT, ONMCAHUe, | MOHSTHI: HAYYHBIA METOJI, METO/IbI
U3MepeHue, KiiaccupuKaus, VCCJIEIOBAHMSI.
MOJIEJIMPOBAHMUE, CTATUCTHYECKAs XapakTepru3oBaTh OCHOBHBIE METO/IbI
00paboTKa JAaHHBIX). MO3HAHMS KHUBOW MIPUPOJIBI: HAOIIOIEHUE,
Hemoncmpayuu: DKCIEPUMEHT, ONIMCAHNE, U3MEPEHHUE,
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Tabauywl u cxemvt: «MeTOABITO3HAHUS
YKUBOU MPUPOIBI».

Jlabopamopnwle u npakmuyeckue
pabomol:

[Ipaktrueckas padora Ne 1.
«/cnonb30BaHUE pa3TUYHBIX METOI0B
IPU U3y4eHUH OUOTOTHYECKUX
00BEKTOBY

KJaccuukanus, MoAeITMPOBAHHUE,
cTaTHCTUYECKasi 00paboTKa JTaHHBIX

HToro uacoB o teme

2

Tema 2. dKuBble cucreMbl U

X OpraHu3anus

2.1

buonornueckue
CHUCTEMBI, IPOLIECCHI
Y UX U3YYEHUE

1

XKuBble cuctemMbl (OMOCHCTEMBI) KakK
MpeAMET U3y4eHHsI OUOJIOTUH.
OTnuyue )XKUBBIX CUCTEM

OT HEOPTAaHUYECKOW TTPUPOJIBI.
CBoiicTBa OMOCUCTEM U UX
pazHoobOpasue.

YpoBHU opranu3anuu OUOCUCTEM:
MOJIEKYJISIPHBII, OpraHOUIHO-
KJIETOYHBIN, OPraHU3MEHHBIH,
MONYJISIIIUOHHO-BUIOBOM,
AKOCHUCTEMHBIN (OMO-T€OIEHOTHYECKHHN),
Oounoc@epHbI.

Hayxwu, nuzyyatorniye OMocucTeMsl
Ha pa3HbIX YPOBHSIX OpTraHU3allUH.
Jemoncmpayuu:

Tabauywl u cxemwvl: «OCHOBHbBIE
IIPU3HAKU JKU3HW», «Y POBHU

PackpbiBaTh cojiep:kaHUE TEPMUHOB U
TIOHSATHM: CHCTEMa, OMOJIOTHYCCKas
CHUCTEMA, DJIEMEHTBI CUCTEMBI, CTPYKTYpa
OMOCHCTEMBI, CBOMCTBA )KUBBIX CUCTEM,
0oOMEH BEIIECTB, Pa3MHOXEHUE, POCT,
pa3BUTHE, HACIIEICTBEHHOCTb,
M3MEHYUBOCTb, PA3APAKUMOCTD,
JSHEPro3aBUCUMOCTh, YPOBHU
OpraHM3alliy KU3HU (OMOCUCTEM).
XapaxkTepu3oBaTh MPUHITUTIBI
OpraHu3ali OMOCUCTEM: OTKPBITOCTD,
BBICOKAs yIOPSAI0YEHHOCTb,
CaMOpETYJISILUS, UEPAPXUYHOCTD.
IlepeuncnsaTh yHUBEpCAIBbHBIE CBOMCTBA
KUBOT0: €IMHCTBO XUMHYECKOTO
COCTaBa, pa3IpaKUMOCTh, JBUKECHHUE,
rOMe0CTa3, pOCT U Pa3BUTHE,
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OpraHM3alK KUBOUIPUPOIBD).
Mopens monekynsl JTHK

HAaCJIEICTBEHHOCTD, H3MEHUYNBOCTD,
ABOJIIONMS (MIPUCTIOCOOICHUE

K U3MCHSIONUMCS YCIIOBHSIM).
[TpuBoANTH MpUMEPHI OHOCHUCTEM
PA3HOTO YPOBHS OpPTaHHU3AIUN U
CpaBHUBATh MPOSBIICHUS CBONCTB
’KUBOTO Ha Pa3HBIX YPOBHSIX.
XapakTepru30BaTh OCHOBHBIC ITPOIIECCHI,
MPOTEKAIOIMEe B OMOCUCTEMAX:

0OMEH BEIEeCTB U MPEBpaIlCHHUE
OHEPTUH, CAMOBOCITPOU3BEICHHE,
CaMOPETYJISLINS, Pa3BUTHE.

CoOmronath mpaBuiia 0epekKHOTO
OTHOIICHHS K XKHUBOU TPUPOJIC

HToro uacoB o teme

1

Tema 3. XuMu4eckuii cCOCTaB U CTPOEHHE

KJICTKH

3.1

XUMHYECKHUIH COCTaB
KJeTku. Boma u
MHHEPAJIbHbIEC CON

1

XUMHUYECKHUHN COCTaB KJIECTKH.
XHUMHUYECKUE DJIEMEHTHI:
MaKpO3JIEMEHThI, MUKPODJIEMEHTHI.
Bopa u MmuHepanbHbIe BellleCTBA.
OYHKIUY BOABI U MUHEPATbHBIX
BeliecTB B kieTke. [loanepxanue
OCMOTHYECKOro OajiaHca.
Hemoncmpavuu:

Juacpammsr: «Pactipenenenne
XUMHUYECKHUX DJIEMEHTOB B HE)KHUBOMU
npupone», «PacrpeneneHne XuMUYECKIX

PackppiBaTh cosiepkaHre TEPMHHOB

Y TIOHSITHIA: DJIEMEHTHI-OMOTEHBI,
MaKpOAJIEMEHTBI, MUKPOAJIEMEHTHI;
MUHEpaJIbHBIC BEIIECTBA, MOJICKYJIa
BOJIbI KaK JIUTIOJIb, BOJAOPOHBIE CBSI3U;
ruApodUIbHBIE U THIPOPOOHBIE
BEIIECTBA.

Jloka3pIiBaTh €IMHCTBO JIEMEHTHOTO
coCTaBa KakK OJTHO U3 CBOMCTB JKUBOTO.
PacrmipenensiTh XUMHUYECKUE IEMEHTHI
0 TPyMIaM B 3aBUCUMOCTH
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AJIEMEHTOB B )KMBOM IIPUPOJIEN.
Tabauywvl u cxemwvr: «Ilepuonnueckas
Ta0JIMIA XUMUYECKUX DJIEMEHTOBY,
«CTpOECHHEMOJIEKYIIBI BOIBI»

OT KOJIMYCCTBCHHOI'O IIPCACTABUTCIILCTBA
B OPraHu3Me; XapaKTCpuU30BaTh POJIb
OTACIBHBIX 3JICMCHTOB.

BBISBIATE CBA3B MCXKIY COCTAaBOM,
CTPOCHHUCM MOJICKYJIbI XUMHUYCCKOT'O
COCOIHMHCHUA U CTO (I)YHKHI/IHMI/I B KJICTKC

3.2 | benku. CoctaB u benku. CocTaB u cTpoeHne 6eIKoB. PackpbiBath cojepxaHue TEPMUHOB U
CTpOCHHE OEIKOB AMHMHOKHCIIOTBI — MOHOMEPHI OCITKOB. MOHATUMN: OCJIKH, TTOJTUMEPHI, MOHOMEDHI,
Heszamenumeble 1 3aMeHUMBIE AMUHOKUCJIOTHI, TICTITUIHAS CBSI3b,
AMUHOKHCIIOTHI. AMUHOKHUCIIOTHBIN HNOJIMNENTHI, JEHATYPALIUSL.
COCTaB. YPOBHU CTPYKTYpBI OCITKOBOU Xapaktepu3oBaTh O€ITKH KakK KJiacc
MOJIEKYJIbI (TIepBUYHAs, BTOPUYHAS, OpraHUYEeCKUX COCTUHEHUN;
TPETUYHAs U YETBEPTUYHAS CTPYKTYpa). | KIACCU(PHUIIUPOBATH X MO CTPOCHHUIO
XYUMHUYECKHE CBOMCTBA OEIIKOB. (rmoOysipHbie U GUOPHILISIPHBIC OCITKN),
buonornueckue GyHkimu 6€IKOB. MEPEUYUCTATh U XapaKTEPU30BaTh
Jemoncmpavyuu: (GbyHKIIUU OEIKOB
Tabnuyvt u cxemol: «CTpoeHue
MOJIEKYJTBI OEJIKaY.
Obopyodosanue: CBETOBOM MUKPOCKOII,
MUKpOTIperapaThl
3.3 | ®epMeHTHI — depMeHTHI — OMOJIOTUYECKHE PackppiBath comepxaHue TEPMUHOB H
ouonornyeckue KaTaJIn3aTOPHI. MOHATHI: EPMEHTHI, aKTUBHBIN IIEHTD,
KaTaJIn3aTOPBI Crpoenue (hepMeHTa: aKTUBHBIN IIEHTP, | CyOCTpaTHas Celu(UIHOCTD,

cyOcTpatHas crienu(puIHOCTb.
KodepmenTsl. ButamuHs.
Otnuuns GpepMeHTOB

OT HEOPTaHWYECKUX KaTaIn3aTOPOB.

Ko(hepMeHTHI, OEITKHU-aKTUBATOPHI U
OeNKU-UHTUOUTOPBI.

VYKa3bIBaTh OTINYUS (HEPMEHTOB

OT HEOPTaHUYECKUX KaTaIu3aTOPOB.
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Hemoncmpayuu:

Tabauyer u cxemor: «CTpoeHue
depmeHTay.

Obopyoosanue.: 000pyI0BaHUE
JUTSI TIPOBEJICHUST HAOIIOICHU,
U3MEPEHM, SKCIIEPUMEHTOB.
Jlabopamopnvie u npakmuueckue
pabomol:

Jlaboparopnas padota Ne 1. «M3yuenue
KaTAIUTUYECKON aKTHBHOCTH
(dbepMeHTOB (Ha IpUMEPE aMUJIa3bl
WJIM KaTanas3bl)»

OOBACHATH poJib (PEepPMEHTOB

B ()yHKIIHOHHUPOBAHUU KHUBBIX CHCTEM,
B IIPOMBIIIJICHHOCTH, B METUIIUHE,

B MOBCEIHEBHOW KHM3HH YeJIOBEKa

3.4

YrneBoapl. JInmmmuasl

VYrieBoibl: MOHOCaxapuibl (TIH0K034,
prbo03a u ae30kcuprdo03a), Tucaxapuasl
(caxapo3a, TJaKT03a) ¥ MOJIMCaXapHUJIbl
(kpaxmaJ, TIIMKOreH, 1eJUTI0I03a).
buonornueckue hyHKIIUN yTIEBOIOB.
JIMmuapl: TPUTIIALICPUIBI,
dbocdonunuibl, CTEpOUIbIL.
IMunpodumnbpHO-THIPOPOOHBIE CBOKCTBA.
buonornueckne QpyHKITUN JTUITHIOB.
CpaBHEHHE YTJIEBOJIOB, OCIIKOB H
JUTNUAO0B KaK UCTOYHUKOB DHEPTHH.
Hemoncmpayuu:

Tabnuywvl u cxemol.: «YTIEBOIBIY,
«JInnuaen.

Obopyodosanue: 060pyI0BaHNE

PackpoiBath copepkanrie TEPMUHOB U
TTOHATHI: YTJIEBOIbI, MOHOCAXAPH/IBI,
JMcaxapuIbl, TOJIMCAaXapyibl, TIIFOK03a,
pubo3a, ae30Kkcuprdo3a, caxaposa,
JIAKTO3a, MaJIbTO3a, IEJUII0JI03a
(keT4arka), Kpaxmal, TITMKOTeH;
JUTUBI, TPUTIUIEPUAB! (KHPBI, Maca),
dbochomumubl, CTEPOUIBI.
XapakTepu30oBaTh YIIICBOIbI, JIUITH]IBI
KaK KJIACCOPTraHWYECKUX COCIUHECHUU.
KnaccuduimpoBath yrieBo bl U JIATTHABI
10 CTPOCHUIO; MTEPEUUCIIATh QYHKITUN
YTIIEBOJIOB W JIUTIUIOB.

CxeMaTnyecku u300paxkaTh CTPOCHUE
MOJIEKYJI YTJIEBO/IOB, JIUTIUIOB
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JUTSI TIPOBEICHUS HAOITIOICHUH,
U3MEPECHHM, YKCIIEPUMEHTOB

3.5 | Hyknennossie Hyxneunossie kucnorsl: JJHKu PHK. PackpeiBaTh conepkaHre TEPMUHOB U
KUCIOThL. AT® Hyxiieorniel — MOHOMEDBI MOHATUH: IE30KCUPUOOHYKIICHHOBAs
HYKJIEMHOBBIX KHCIJIOT. CTpoeHue u kucnota (JJHK), pubonyknennosas
dbynkiuu JIHK. Ctpoenue u pyHkiuu kuciota (PHK), nykneorun,
PHK. AT®: ctpoerue u GyHKIUH. MOJIMHYKJICOTUIHAS LIETIh
Jlemoncmpavyuu: (MOJIMHYKJICOTHT), KOMIIJIEMEHTAPHOCTb,
Ilopmpemuwi: 1x. Yorcon, ®. Kpuk, ¢bynkuuu JIHK (xpanenue u nepegayda
M. Yunkunc, P. ®pankivH. HaCJIEJICTBEHHOW MH(OpMAIUN); BUJIBI
Tabauywvl u cxemvi: PHK (undopmanmonHas, TpaHCopTHas,
«Hyxneunossie kucnotsl; JJTHK», pubocomaibHas); aaeHo3uHTpudocdar
«buocuntes 6enka», «CTpoeHue (AT®), makpospruyeckas CB3b.
MouieKysibl ATD». XapakTepu3upoBaTh HYKJICHHOBBIE
Obopydosanue: CBETOBOW MUKPOCKOII, KHCJIOTBI KAK XUMUYECKUE COETMHEHUS U
MUKpOIpenapaThl HOCHUTEJIH HACIEACTBEHHON
uHdopmaIuu.
OTmeuaTh 0COOEHHOCTH CTPOCHUS
MOJIeKyJI HykienHOBbIX kucioT (JJHK,
PHK) u ATO.
CxemaTHuecku U300paxkaTh CTPOCHHUE
HYKJICOTHUJIOB, MOJIEKYJI HYKJIEHMHOBBIX
kucior, ATO
3.6 | Uctopus u meToapl [uronorust — HayKa O KIIETKE. PackpbIBaTh conepKaHUE TEPMUHOB U

U3YYEHUS KIIETKHU.
Knerounas teopus

Kiterounas treopust — npumep
B3aUMOJCHCTBUS UaeH U (aKTOB
B HAYYHOM ITO3HAHUH.

MTOHSATHMN: KJIETKA, ITUTOJIOTHS;
PAaCKpBIBATH COAECPKAHUE MOJIOKECHUN
KJIETOYHOHN TEOPUH.
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MeToapl U3y4eHHS KICTKH.
Hemoncmpayuu:

Ilopmpemui:

A. Jleenryk, P. I'yk, T. llIBaHH,

M. lInennen, K. bap, P. Bupxos.
Obopydosanue.: CBETOBOM MUKPOCKOII,
MUKpOIpenapaTbl paCTUTEIbHBIX,
KUBOTHBIX HOAKTEPHATBHBIX KIIETOK;
PUCYHKHU ¢ MUKpodoTorpadusimu

KJICTOK, ITOJYYCHHBIC C IIOMOIIBIO
CBCTOBOI'O U 3JICKTPOHHOI'O MHKPOCKOIIa

[lepeuncraTh u XapaKTEpPU30BaTh
OCHOBHBIC METO/IbI U3YICHUS KICTKHU:
(IpUTOTOBIIEHUE CPE3OB,

OKpaIMBaHUE, MUKPOCKOTIMPOBAHUE,
neHTpudyrupoBanue, KyJIbTUBUPOBAHNE
KJIETOK U TKaHEW)

3.7

Knerka
KaK [1eJI0CTHAasd
JKHUBasg CUCTEMA

Knerka xak uemoctHas ;kuBasi CUCTEMA.
OO0mre MpU3HAKU KIETOK: 3aMKHYyTast
Hapy>kHast MeMOpana, MmoJiekyJbl JJHK
KaK TeHETUYECKUH alapar, cucrema
cuHTe3a Oenka. TUIbl KIETOK:
AYKApPUOTHUYECKAd U MPOKAPUOTUYECKASL.
Oc00EeHHOCTH CTPOCHUS
MIPOKAPHUOTUYECKOUN KIIETKHU.

Krnerounas crenka 6akrepuii. CTpoeHue
AYKApPUOTUYECKOMN KJIETKH. OCHOBHBIE
OTJIMYUS PACTUTEIIBHOM, J)KUBOTHOM U
rpubHOM KieTku. [loBepXHOCTHBIE
CTPYKTYpPHI — KJIETOUHAsl CTCHKA,
TIMKOKAIUKC, UX QYHKIUU.
[Tnazmatnyeckas MemOpaHa, ee CBOMCTBA
U QYHKITUY.

PackpeiBaTh copepxaHre TEPMHUHOB U
MOHATUMN: KJIETKH (3yKapuOTHYECKas,
MPOKAPUOTUIECKasl ), TNIa3MaTHIeCKast
MeMOpaHa (T1azManemMma), ITHKOKaIUKC,
TPAHCIIOPT BEIIECTB (MaCCUBHBIN,
aKTUBHBIN), 3HIOUUTO3 ((arouuTos,
MUHOIINTO3), 9K30IMTO3, KIETOYHAs
CTCHKA, HYKJICOH/I.

CpaBHUBaThH MEX Ty COOOM
9YKapUOTUYECKHE U TPOKAPHOTUIECKUE
KJIETKH; OTMEYaTh CXOJICTBO U PAa3IAYUSL
B CTPOCHHUM KJIETOK OaKTepuid,
’KUBOTHBIX, PACTCHUN U TpHOOB
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Hemoncmpayuu:

Ilopmpemuwi: A. JleBeHryk, P. I'yk,

T. llIBann, M. Ilnennen, K. bap,

P. Bupxos.

Tabauywl u cxemolr: «CTpoeHue
AYKAPUOTUYECKOMN KIETKN», «CTpoeHuE
KUBOTHOU KJIETKW», «CTpoeHune
pacTUTENbHOU KIETKW», «CTpoeHue
MPOKAPUOTUYECKON KIIETKH.
Obopydosanue: CBETOBOM MUKPOCKOTI,
MUKPOIIPENApAThl PACTUTEIbHBIX,
KUBOTHBIX M OaKTEPUATBHBIX KIETOK

3.8

Ctpoenue
AYKApUOTHUECKOU
KJIETKU

[MuTonnasma u ee OpraHoU/IbI.
OnHoMeMOpaHHbBIE OPTaHOUIbI KIICTKU:
OIIC, annapat ['onb1KH, TU30COMBI.
[TonyaBTOHOMHBIE OPTaHOUIbI KJIETKHU:
MUTOXOHJIPUHU, TUTACTHUIBI.
[TpoucxoxieHre MUTOXOHIPUI 1
niactul. Buasimiactu.
HemeMmOpanHbie opraHOUAbI KJICTKU:
pHUOOCOMBI, KJIETOUHBIN IIEHTP,
HEHTPUOIH, PECHUYUKH, )KTYTHUKH.
OYHKIIMU OPTraHOUOB KJIETKH.
Bxirouenus.

SAnpo — peryssITOpHbIN LHEHTP KIETKH.
Crpoenue siapa: saepHasi 000704Ka,
KAapUOoIlIa3Ma, XpOMAaTHH, SAPBILIKO.

PackpeiBath conepkanue TEPMUHOB H
MOHATHI: IIUTOIIa3Ma, OPTaHOU/IBI,
sHjomasmMatuueckas cethb (I11C),
anmapat [oJIbKu, TH30COMBI, BAKYOJIb,
MUTOXOHAPHH, TJIACTUJIBI (XJIOPOILIACTHI,
XPOMOIIJIACTHI, JICHKOIIJIACTHI),
pUOOCOMBI, MUKPOTPYOOUKH, KJICTOUHBIH
IEHTp (LIEHTPOCOMA), PECHHUYKH,
KTYTUKH, BKIFOUCHUS, AP0, sAepHast
000J104Ka, KapuoIjia3Ma, XpoOMaTHH,
SIIPBIIIKO, XPOMOCOMBI.

OnuceIBaTh CTPOCHUE YKAPUOTHICCKOM
KJIETKU TI0 N300paXeHUSIM U

Ha MUKpOTIperiapaTax;
KJIaCCU(PUIIMPOBATH OPTaHOU/IBI
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XpoMOCcOMBI. TpaHCIOPT BEILIECTB

B KJIETKE.

Hemoncmpayuu:

Ilopmpemuwi: A. JleBeHryk, P. I'yk,

T. llIBann, M. Ilnennen, K. bap,

P. Bupxos.

Tabauywl u cxemwvi: «CTpoeHue
AYKapUOTUUYECKOU KIETKN», «CTpoeHune
KUBOTHOM KJIETKN», « CTpOCHHE
PacCTUTENIBHOU KIETKW», «CTpoeHue
IPOKAPUOTUYECKON KIIETKW,
«Crtpoenue saapa KIETKN.
Obopydosanue.: CBETOBOM MUKPOCKOII,
MUKPOIIpEnapaTbl pACTUTEIbHBIX U
KUBOTHBIX KJIETOK.

Jlabopamopnvie u npakmuueckue
pabomur:

JlabopaTopHast padota Ne 2. «M3yuenune
CTPOCHHUSI KJIETOK PaCTECHUH, )KUBOTHBIX U
OakTepuil moJ MUKPOCKOTIOM Ha TOTOBBIX
MUKpONpenaparax U UX ONHUCAHUE)

B 3aBHUCHMOCTH OT OCOOCHHOCTEN MX
CTpoeHus (0AHOMEMOpaHHEIE,
IByMeMOpaHHbIE, HeMeMOpaHHbIE),
OMKCHIBATh (DYHKIIMH KaXKJIOTO
OpraHou/ia B KJIETKE.
XapakTepu3oBaTh KJIETOYHOE SIAPO KaK
MECTO XpaHEHHUs], nepenayu (yIBOeHue
XPOMOCOM) U peau3aiuu
(TpaHCKpHUIILIKS ) HACJIEICTBEHHOU
MH(pOpPMaLUU KIETKU.

[lepeunciiATh U ONUCHIBATH KOMIIOHEHTHI
a5pa 1 uX QyHKIINHY;

CxemaTH4HO U300paXkaTh CTPOCHUE
PaCTUTENBLHOU U )KUBOTHOM KJIETKHU.
OOBACHATH OMOJOrMUECKOE 3HAUCHUE
TPAHCIIOPTA BEILECTB B KIIETKE

HToro 4yacoB o teme 8

Tema 4. ZKu3zHeneATeJIbHOCTD KJIETKH

4.1 | OOMeH BelIecTB. 2 OOMeH BelecTB, WK METa00IH3M. PackpriBath conep:xkanue TEPMUHOB U
[TnacTuueckuii Accumunsus (TIacTUYECKUl OOMEH) MOHATUM: OOMEH BEILIECTB U
obMmeH. DOTOCUHTES. U JUCCUMUIIALINS (PHEPTeTUYSCKUM MpeBpalleHue YHEPruu (METaboIn3M),
XeMOCHHTE3 00MEH) — JIB€ CTOPOHBI €IMHOTO ACCUMUJISIINS, TUTACTUYECKU OOMEH,
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npolecca Meradonu3mMa. Poib 3akoHOB
COXpaHEHMS BEILIECTBA U IHEPTUU

B OHMMaHUM MeTadonu3Ma. Turbl
oOMeHa BEIIeCTB: aBTOTPO(PHBINA U
rerepotpodubiii. Poib pepmenToB
B 0OMEHE BEIIECTB U MPEBPALCHUU
JHEPruu B KIIeTKe. PDOTOCUHTES.
CaetoBasi 1 TeMHOBas (a3l
doTocuntesa. Peakiuu ¢porocunTesa.
DddhexTuBHOCTH (HOTOCHHTE3A.
3HavyeHue (HOTOCUHTE3a AJISl )KU3HU
Ha 3emuie. BiausiHne ycnoBuid cpesl
Ha (POTOCHHTE3 U CIOCOOBI MOBHITIICHUS
€ro MPOJAYKTUBHOCTH Y KYJbTYPHBIX
pacTeHUN.

XeMOCHHTE3. XEMOCHHTE3UPYIOIINE
OakTepuu. 3HAaUCHUE XEMOCHUHTE3a
JUIS 5KU3HU Ha 3emuie.
Jemoncmpavuu:

Ilopmpemuwi: K. A. Tumupsses.
Tabauywl u cxemwl: «XITOPOILIACTY,
«DOTOCUHTES)

TUCCUMUJISIINS, SHEPTETUIECKUN 0OMEH,
dbortocunTe3, HOTONIN3,
dhochopunupoBanue, MEPeHOCUNK
MIPOTOHOB, XEMOCHHTE3.

OnuceiBaTh (HOTOCHHTE3, MPOIIECCHI,
MPOTEKAIOIME B CBETOBOM U TEMHOBOM
daze.

BBIABIATh MPUYIMHHO-CIICACTBEHHBIC
CBSI3U MEX]Ty MTOTJIOIIEHUEM COJTHEUHOMN
DHEPTUU XJIOPO(PHIITIOM ¥ CHHTE30M
Monekya ATO.

CpaBHUBaTh UCXO/IHbBIC BEIIIECTBA,
KOHEYHBIC MPOAYKTHI U YCIIOBUS
MIPOTEKAHUS PEAKIIMKA CBETOBOU U
TEMHOBOH (ha3bl (POTOCHHTE3A;
CpaBHHBaTh (OTOCHHTE3 U XEMOCHHTE3.
OuenuBath 3HaUeHUE (POTOCUHTE3A U
XEMOCHHTE3a JIJIS KU3HH Ha 3eMJie

4.2

DHepreTU4ecKuit
obmeH

DHEpPreTHUecKuii 0OMEH B KJICTKE.
PacmienyieHue BemecTB, BhIJCICHUE U
AKKyMYJIUPOBAHUE SHEPTHUU B KIIETKE.
DTarnbl SHEPreTUIECKOr0 OOMEHA.
['mukonu3. bpoxxeHnen ero BUAbL.

PackppiBaTh comepxaHue TEPMUHOB U
MOHSTHI: SHEPreTUUECKHUI OOMEH,
TJIMKOJIN3, MOJIOYHOKHCIIOE OPOKEHHUE,
CIIUPTOBOE OPOKEHHE, OMOTIOTHUECKOE
OKHCJIEHUE, KJIETOYHOE JbIXaHUE,
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Kucnopongnoe okucnenue, nim
KJIETOYHOE JbIxaHue. OKUCIUTEIbHOE
dbochopunupoBanue. IPHEKTUBHOCTH
HHEPreTUYECKOro oOMeHa.
Hemoncmpayuu:

Tabauywvl u cxemol: « TUTIBITATAHUS,
«Metabonuzm», « MUTOXOHAPHUY,
«HEpreTuYecKuii 0OMeH»

AUCCUMMIIAIUS, (DEPMEHT.
XapakTepuzoBatb OOMEH BEIIECTB U
IpeBpalieHre SHEPTUHN (METab0IN3M)
KaK OJIHO UX CBOMCTB HUBOTO.
[lepeuncniaTb 0COOEHHOCTH
TUTACTUYECKOTO W SHEPTETHUECKOTO
oOMeHa B KJIETKE; YCTaHABIMBATh
B3aMMOCBSI3b MEXIY HUMH.

Pa3znuyars THIIBI OOMEHA BEIIECTB

B KJIETKE: aBTOTPO(DHBIN 1
reTepoTpOdHBIN.

OnuceIBaTh ATAIBI YPHEPTETUIECKOTO
obmeHa (TToArOTOBUTEIBHBIH,
OECKUCIOPOIHBIN, KUCTOPOIHBIN)

U CPAaBHHMBATh UX MEXKIY COOOM.
XapakTepu3oBaTh PEAKIMH TJIMKOJIN3A,
OpO’KeHUsI, KIIETOYHOTO JIbIXaHUS;
BBISIBJISITH IPUYMHHO-CIICCTBCHHBIE
CBSI3M MEX]y TJIMKOJIN30M, KJI€TOYHBIM
JBIXaHUEM U CUHTE30M MOJIeKya ATO.
CpaBHuBaTh 3¢ (HEKTUBHOCTh
OECKHCIOPOTHOTO U KHCIOPOIHOTO
ATAroB

4.3

buocunTes Oeska

Peaknunu maTpudHOTO CUHTE3A.
I'enernueckas nadopmarus u JTHK.
Peanuzanus reneTndyeckou
uH(opMaIK B KJIETKE.

PackpriBaTh cojiep:xaHre TEPMUHOB
U MOHSATHUHU: T€H, TeHETUYECKUU KO/,
MATPUYHBIN CUHTE3, TPAHCKPUIIIHUA,
TPAHCJIALUS, KOJOH, aHTUKOJIOH,
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['eneTnueckuii Ko MEro CBOMCTRBA.
TpaHCKpUIILUA — MATPUYHBIA CUHTE3
PHK. Tpancnsuust — 6uocuHTe3 OeKa.
Oransl Tpancisanuu. KogupoBanue
aMHUHOKHUCJIOT. Pok pubocoms
OnocuHTE3e OeKa.

Jemoncmpavyuu:

Ilopmpemuwi: H.K. Konbos.

Tabauyer u cxemsvi: «Ctpoenne JJHK»,
«Ctpoenue u GyHKIIMOHUPOBAHUE TCHAY,
«Cunres 6enkay, «Permmkamus JJTHK»,
«['eHeTHYECKUM KO .

Obopydosanue: MOCIIN- aNITTUKAITUN
«¥Y nBoenne JIHK u tpanckpunuusy»,
«bunocunTe3 Gekay»

pubocomMa, IeHTpaIbHas 10TrMa,
MOJICKYJIIpHAsT OMOJIOTHSI.

Onpenensarb CBOWCTBA T€HETUYECKOTO
KoJ1a (TPUILIIETHOCTh, OJTHO3HAYHOCTH,
BBIPOXKIECHHOCTh, YHUBEPCATLHOCTD,
HEMEPEKPHIBAEMOCTh, HEIPEPHIBHOCTH ).
OnuceiBaTh 3TaMbl peaiu3aluu
HACJIeICTBEHHON MH(OpPMAIINH B KJIETKE.
CpaBHHBaTh pEaKIMA MAaTPUIHOTO
cuntezaMoiekyn PHK u Genka B kieTke

4.4

Hexknerounsie
(bOpMBI KU3HU —
BHUPYCBI

HexkneTounsle GOpMbI )KU3HU — BUPYCHI.
Hcropus OTKpBITHS BUPYCOB

(. Y. UsanoBckuit). OcobeHHOCTH
CTPOEHMS U AKU3HEHHOTO LIUKJIa BUPYCOB.
bakrepnodaru. boneznu pacrenuit,
KUBOTHBIX U YEJIOBEKA, BBI3BIBAEMBIE
BUpycaMu. Bupyc ummynoaeduimra

yenoBeka (BUY) — BozOyautens CITN la.

OOpaTHast TpaHCKPUIIIIHS, peBEpTas3a u
unTerpasza. [Ipodunakruka
pacrpocTpaHeHHs] BUPYCHBIX
3a00s1eBaHUM.

PackpeiBaTh conepkanne TEPMHHOB U
MOHSITUIA: BUPYC, BUPYCOJIOTHS, KaIlCUI,
O6akTepuodar, BUpyC UMMYHOIe(UIIUTA
yesoBeka (BIIY), oHKOreHHbIe BUPYCHI.
XapakTepu30BaTh BUPYCHI KaK
HEKJICTOUYHYIO (DOpMY JKU3HH;
O0COOEHHOCTH CTPOECHUS U
KHU3HEACSITETLHOCTH BHPYCOB.
OnuceIBaTh )XKM3HEHHBIN ITUKI BUPYCOB
MMMYHOJE(PUIMTA YEIOBEKA; pa3inyaTh
Ha pucyHkax BTM ((Bupyc Tabaunoii
MO03aukHn), bakrepuodar, BUY.
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Hemoncmpayuu:

Ilopmpemui: 1. 1. IBaHOBCKHIA.
Tabauyvt u cxemvi: «Bupychb»,
«bakrepuodarm»; «CrpoeHue u
*Ku3HEeHHbIN nuKI Bupyca CITN1a,
OakTepuodara.

Obopyoosanue.: MOJENb CTPYKTYPbI
JHK; MmarauTHast MoJieTb-anTuIMKaIus
«CTpoeHHE KIETKU»

OOG0CHOBBIBATH U COOIIOATH MEPHI
pO(UIAKTUKA PACTIPOCTPAHCHHSI
BUPYCHBIX 3a00JICBaHUI
(pecniupaTopHbIe, KEITyI0YHO-
KHIIIEYHBIC, KIICTEBON dHIIe(DAITHUT,
BUY-undexius)

Hror

O 9aCOB II0 TEMC

6

Tema S. Pa3MHOKeHHe W MHAMBHUAYAJbHOE pa3sBUTHE OPraHU3MOB

5.1

JKu3HEeHHBIN UK
KJIeTKU. [lenenue
KJIETKU. MuTO3

1

KneTouHsbIit UKL, WK )KU3HEHHBINA ITUKJIT
knetku. Matepdasza u MuTos.
[Tporeccel, npoTekaromue B uHTEpdase.
Penukanus — peakiusi MAaTpUIHOTO
cunte3a JJHK. Ctpoenue xpomocom.
XPpOMOCOMHBII HAOOP — KAPUOTHII.
JIMTIIONAHBIN 1 TaIlJIONIHBIN
XPOMOCOMHBIE€ HA0OPHI. XPOMATH/IBI.
[{utonoruueckre OCHOBBI Pa3MHOKEHUS
Y MHJMBUIYaJIbHOTO Pa3BUTHS
OPraHu3MOB. [[elleHne KIIETKU — MUTO3.
Craaun muto3a. [Iporeccsl,
MPOUCXOIAIINE HA PA3HBIX CTAIUIX
MHTO3a. BHOJIOTHYECKUI CMBICT MUTO3A.
[Tporpammupyemasi rTuGesb KIETKH —
arornTo3.

PackpwiBaTh copep:kaHue TEPMUHOB U
MOHSTHI: KJIIETOUHBIN UK, HHTEpda3a,
penyIUIMKALIHS, XpPOMOCOMA, KAPUOTHII,
rarJIONIHBINA, TUIIJIOWIHBIM
XPOMOCOMHBIN Ha0Op, XpOMATHU/IBL;
MHUTO3 €ro craguu: mpodasa, meradasa,
anadasa, Tenodasa.

OnuchIBaTh )KU3HEHHBIN IUKIT KIETKH;
MEePEUYUCIIATh U XapaKTepru30BaTh
MEepUOAbI KJIETOYHOTO IUKJIA,
CpaBHUBATH UX MEKTY COOOH.
OnuceIBaTh CTPOEHUE XPOMOCOM,
KapHUOTHUIIOB OPTraHNW3MOB, CPABHUBATh
XPOMOCOMHBIE€ HA0OPHI KIETOK.
CpaBHUBATh CTaJANU MUTO3A.
PaznuuaTh Ha MUKpoOIpenaparax
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Hemoncmpayuu:

Tabauywl u cxemovl: «KIeTOUHBIN UK,
«Pernmukanusa JJHK», «Ctpoenue
XpPOMOCOMBI», « MUTO3»; MarHUTHast
MOJIeTb-anIIuKanus «JlereHue KIeTkmny;
moaens JIHK.

Obopyoosanue.: CBETOBOW MUKPOCKOIT U
Mukponpenapat «KapuokruHes B KieTKax
KOpEUIKA JIyKay.

Jlabopamopnsie u npakmuueckue
pabomol:

JlabopaTopHast padota Ne 3.
«Habmroienre MuTo3a B KIETKax
KOHUYHMKA KOPEIIKa JTyKa Ha TOTOBBIX
MUKpOIpenapaTax»

Y PUCYHKAaX CTaJuy MUTO3A.
PackpbiBaTh OMOJIOTMYECKUI CMBICIT
MHTO3a

5.2

dopmbl
Pa3MHOKEHUS
OpraHu3MOB

DopMBI pa3MHOKEHHUST OPTaHU3MOB:
0ecIoJIoe U I0JIOBOE.

Busl 6ecrnonoro pa3sMHOXKEHUS:
JeJIEHNE HAJBOE U ITOYKOBAHUE OJHO-
Y MHOTOKJIETOYHBIX, CITOPOOOpa30BaHKE,
BETETaTUBHOE Pa3MHOXKCHUE.
HckyccTBeHHOE KIIOHMPOBAHUE
OpraHU3MOB, €T0 3HAYCHHE
JUISCETICKIIHH.

[TonoBoe pa3MHOXKEHHE, €TI0 OTINIHS
oT 0OecIoJIoro.

Jemoncmpayuu:

PackpeiBaTh copepkaHle TEPMHUHOB
Y TIOHATUI: PA3MHOXKEHHUE, KJIOH,
MOJIOBBIE KJIETKH (TaMEThI),
ANIEKIIETKa, CIEPMATO30M/I, 3UT0Ta,
JIeJIEHUE HAJIBOE, IOYKOBAHUE,
cropyJisiius, pparMeHTanus,
BEreTaTUBHOE Pa3MHOKEHHUE,
CEMEHHOE Pa3MHOKEHHE, ONbUICHUE,
JBOMHOE OIJI0JJOTBOPEHUE, TOJIOBBIE
KeJIe3bl, CECMCHHUKH, SIMYHUKH,
OIIOZIOTBOPEHHE (HAPYKHOE,
BHYTpEHHEE).
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Tabauyvl u cxemovr: «POPMBI

Pa3MHOKCHHUA OPraHU3MOB», ((I[BOﬁHOG

OIJIOJIOTBOPEHUE YIBETKOBBIX
pacTeHun», «/lenenne KieTku
Oaktepun», «BereraTuBHOE
pPa3MHOKEHUE pacTeHui», « CTpoeHue
MOJIOBBIX KIIETOK»

XapakTepru3oBaTh 0COOCHHOCTH

Y 3HAYCHHE OCCII0JIOTO U MOJIOBOTO
CIIOCOOOB Pa3MHOXKECHMUSI.

BreiaensTs BUIbI O€CITonoro
Pa3MHOYCHUS; BBISBIISTH B3aUMOCBSI3U
MexX1y hopMaMHU U CIIoco0aMu
Pa3MHOXEHUS, U UX OMOJIOTHIECKUM
3HAYCHHUEM.

Brangets mpuémMaMu BETeTaTUBHOTO
Pa3MHOXEHUS KYJIbTYPHBIX PaCTCHUN
(Ha mpuMepe KOMHATHBIX ).
XapaKTepru30BaTh MOJIOBHIC KIICTKH:
STTICKJICTKH, CIIPMATO30HU/IbI;
BBISIBIIATH OCOOCHHOCTH

UXCTPOCHUS

5.3

Metios

Meiios. Ctaguu meiosa. [Iporeccsi,
MPOUCXOAIINE HA CTAIUSIX MEHUO03a.
[ToBeneHne XxpoOMOCOM B MENO3€E.
Kpoccunrosep. bruosiornaeckuii cMbICI
Y 3HAYECHUE MEeno3a.

Hemoncmpavuu:

Tabnuywl u cxemol: «JleNCHUECKICTKNY,
«Menos».

Obopyoosanue: moaens JTHK;
MAarHuTHAasI MOJIC/Ib-alTINKALIUS
«JleneHue KIeTKn»

PackpeiBaTh cojepkaHre TEPMUHOB U
MOHSITHUI: MEI03, KOHBIOTAIIUs
XPOMOCOM, TIEPEKPECT (KPOCCUHTOBEP)
XPOMOCOM, TaMETHI.
XapaxkTepuzoBaTh MEH03 KaK CIocoo

KJICTOYHOI'O ACJICHUA, OIIMChIBATH MEH03
10 CTaausAM; CpaBHHUBATh CTAAUU Mero3a

H MHTO3Aa.

PaznuyaTe Ha pUCyHKax CTaauu Meio3a;

PacKphIBaTh OMOJIOTHYECKOE 3HAUCHUE
Meio3a
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5.4 | ObpazoBanue u ["ameTorenes — npoiiecc 0Opa3zoBaHuUs PackppiBaTh copepkaHne TEPMUHOB H
Pa3BUTHE TOJIOBBIX MTOJIOBBIX KJIETOK Y)KHBOTHBIX. MOHATHI: TAMETOTeHE3, CIIEPMATOTEHE3,
KJIETOK. [TonoBbIe Kene3bl: CEMEHHUKHA U OOT€HE3, CIEPMATO30U/I, AKPOCOMA,
OniogoTBOpEHKE auyHuku. OOpa3zoBaHue U Pa3BUTHE STTICKJICTKA, TTOJISIPHBIE TETIbIIA.

MOJIOBBIXKJIETOK — raMeT (CrepmMaTo3ou/l, | XapaKTepru30BaTh 0COOCHHOCTH
STTICKJICTKA) — CIIEPMAaTOTeHEe3 ramMeToreHe3a y >KMBOTHBIX U €0 CTa/IUH;
ooreHe3. OCOOEHHOCTH CTPOCHHUS TOJIOBBIE KJICTKH JKHBOTHBIX U OMTACHIBATH
STATICKJICTOK M CTIEPMAaTO30HUI0B. MPOIIECC UX Pa3BUTHSL.

OmonorBopenue. [Taprenorenes. CpaBHUBATh CLIEPMATOTEHE3 U OOTEHE3.
Hemoncmpavuu: OnuceIBaTh OMJIOOTBOPEHNUE,

Tabnuyvt u cxemol: «IIpsMoen HenpsiMoe | OMOJIOrMYecKOe 3HaUEHUE

paszButHe», «['ameTorenes OIIOZIOTBOPEHUS

y MJICKOTIUTAIOIINX U YEJIOBEKaY.

Obopyodosanue: monenb MeTadazHon

XPOMOCOMBI, MUKPOCKOTI,

MuKponpenapathl «CriepMaTo30HIbl

MJICKOTIUTAIONIETO», « SMIIeKIeTKa

MJIEKOTTUTAIOLLET 0.

Jlabopamopnvie u npakmuueckue

pabomeur:

JlabopaTtopHas pabota Ne 4. «3yuenne

CTPOCHUS TMOJIOBBIX KJIETOK Ha TOTOBBIX

MUKpOTIpernapaTax

5.5 | UnnuBuayansHoe NunuBuayanbHoe pa3BuTue (OHTOreHe3). | PackpbiBaTh cojliepaHue TEPMHUHOB
pa3BuTHE OMOpHOHaNIbHOE Pa3BUTHE U TOHATHIA: OHTOTEHE3, YMOPHUOrEHE3,
OpraHu3MOB (amMOpuroreHes). DTarbl SMOPHOHAIBLHOTO | 3UTOTA, ApobJieHHue, 0JaCTOMEPHI,

Pa3BUTHA Y TIO3BOHOYHBIX JKUBOTHBIX!

MopyJia, 6y1actyna, 6JacTouenp,
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IpoOieHue, racTPyJIALNs, OPraHOTEHE3.
[TocTamOproHanbHOE pa3BUTHE. THITBI
MOCTAIMOPHUOHAIBHOTO Pa3BUTHSL:
npsiMoe, He TIpsMoe (JTMYUHOYHOE).
Biugnaue cpeapl Ha pa3BUTHE
OpraHu3MoB; (aKTOphbl, ClIOCOOHbIE
BBI3BIBATh BPOXKICHHBIE YPOJICTBA.
Poct u pazButue pacrennii. OHTOreHe3
LBETKOBOT'O PACTEHUS: CTPOCHHE CEMEHH,
CTaJNM Pa3BUTHSL.

Jemoncmpavyuu:

Tabauywvt u cxemor: «OCHOBHBIE CTaAUN
OHTOTeHe3a», «[Ipsmoe n HenpsiMoe
pasBuUTHE», «/{BOMHOE OILIONOTBOPEHUE
YIBETKOBBIX PACTECHUI»

racTpyia, HelpyJna, OpraHOTeHe3;
3apOJIbIIIEBBIC JIUCTKHU: IKTOJIEpMa,
Me30/IepMa, SHTOJIEPMa;
MOCTAIMOPHOHAIBHOE PA3BUTHE: TPSIMOE
1 HernpsiMoe (JIMUMHOYHOE); MeTaMop(do3,
Meracropa, MUKpOCIIOpa, TTBUTBIIEBOE
3€pPHO, CIIEPMHHU, 3aPOIBIIIEBBIN MEIIOK,
JIBOITHOE OIJIOJIOTBOPEHUE.

Onpenenars dTanbl SMOPUOHATIBLHOTO
Pa3BUTHS XOPIOBBIX HAa CXeMaX H
npenaparax u OMUChIBaTh MPOIIECCHI,
MIPOUCXO/ISIINE HAa KKIOM dTarle.
CpaBHUBaTh MIEPUOIbI OHTOTEHE3A;
MPSAMOE ¥ HEMPSIMOe (JTMIMHOTHOR)
MOCTAIMOPHOHAIBHOE Pa3BUTHE,
3apOBIIIHN YeJIOBEKA U JPYTHX
XOPIOBBIX.

OOBICHATH OMOJOTUYECKOE 3HAYCHUE
pa3BUTHS ¢ MeTaMOp(ho30M;
OTPHUIIATETHLHOE BIUSIHUE AJIKOTOJIA,
HUKOTHHA U JPYTHX TEPATOTEHHBIX
(hakTOpOB Ha pa3BUTHE 3apPOJIbIIIIA
YeJIOBEKa.

OnuceiBaTh MPOILIECC IBOMHOTO
OTUTOIOTBOPEHHUS Y IIBETKOBBIX
pacteHui

HToro uacoB o teme
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Tema 6. HacjiencTBeHHOCTh M H3MEHYHBOCTH OPraHU3MOB

6.1 | I'eneTtuka — Hayka 1 [IpeameT u 3aga4u T€HETUKH. PackpbIBaTh cofep:kaHue TEPMUHOB U

O HACJIEACTBEHHOCTH Ponb uuronoruu u aMOpuoIoruu MOHATUMN: T€H, TEHOM, T€HOTHII, (DEHOTHII,

Y U3MEHYHUBOCTHU B CTAHOBJICHHH I'€HETHKU. Bkiaz XPOMOCOMBI, aJJIeJIbHbIE T€HbI (aJIeIN),
POCCHICKHUX U 3apyOEkKHBIX YUCHBIX B rOMO3HMI0Ta, FETEPO3UroTa,
pa3BUTHE T'€HETUKU. METO/IbI TEHETUKN | JOMHHAHTHBIN MpU3HaK (FeH),
(rubpua0IOTNYECKUil, pELECCUBHBIN IPU3HAK (F€H), YUCTas
IUTOT€HETUYECKHUIA, MOJIEKYIISIPHO- JUHUS, THOPULL.
TE€HETUYECKHUI). [lepeuncnsaTh U XapakTepHU30BaAThH
OCHOBHBIE T€HETUYECKHE ITOHATUS. METO/Ibl TeHETUKH: TUOPUI0IOTUYECKUM,
['eneTnyeckas CHMBOJIMKA, LUTOT€HETHYECKHM, MOJIEKYJISIPHO-
HCIIOJIb3yeMas B CXEMax CKPEIIMBAHUM. | FTCHETUYCCKUI; JOMUHAHTHBIC U
Jlemoncmpayuu: pEeLEeCCUBHbBIE IPU3HAKKU PACTEHUN U
Ilopmpemuwi: I'. Mennens, T. Mopras, KABOTHBIX.
H. 1. Basuios, C. C. YeTBepukKoB, ITonmp30BaTHCA TEHETUUECKOU
H. B. Tumodees-PecoBckuii. TEPMHUHOJIOTUEN U CUMBOJIMKOU
Obopyoosanue: MOJIEb- ANITITUKALIS JUISl 3aIIUCU TEHOTUITMYECKUX CXEM
«MoHornOpuaHOe CKpelBaHue, CKpEILIUBaHUS
repbapuii «['opox moceBHO

6.2 | 3akOHOMEPHOCTH 1 3aKOHOMEPHOCTH HaCJIEAOBaHUS PackpbIBaTh cofepkaHre TEpPMUHOB

HACJIEI0BAHHUS IPU3HAKOB, YCTAHOBJICHHbBIE Y TIOHSTHI: MOHOTUOPUIHOE

MIPU3HAKOB. I'. Mennenem. MoHoruopugHoe CKpelrBaHue, QCHOTUITMYCCKUE

MonorubpuaHoe CKpeIllMBaHue. 3aKOHETMHOOOpa3Hsl IpyIIbl, THOPUIONIOTHYECKUN METO/I,

CKpELIMBaHUE ruOpUI0B NIEPBOTO MOKoJIeHus. [IpaBuio | yucThie TMHUN, TOMUHUPOBAHUE TEHOB

AJOMHUHHUPOBAHUA. 3aKoH paciCIICHUA
IIPHU3HAKOB. ['mmoTe3a YUCTOTHI raMerT.
IlonHoOEM HemoaHOE JOMHWHHUPOBAHUC.

(mOJTHOE, HETIOIHOE ), PACILICTIICHHE
B ITOTOMCTBRE.
OnuceIBaTh METOIUKY TPOBEACHHUSI
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Hemoncmpayuu:

Ilopmpemui: I'. MeHnnens.

Tabauysr u cxemovl. «MoHOTUOPUTHOE
CKpELIMBAaHUE U €T0 IUTOICHETUYECKas
OCHOBa», «3aKOH pACIIECIJIEHUS U €ro
LIUTOT€HETUYECKAs] OCHOBA», «3aKOH
YUCTOTHI FaMeT.

Obopyodosanue:

MOJIeHU-alIIMKauu «MoHorubpuaHoe
CKpenuBanue», «Henomnnoe
JOMUHUPOBaHUE», Tepbapuil «['opox
ITIOCEBHOW»

I'. MeH1e1eMOTIBITOB 10 U3YYEHUIO
HACJICIOBAHMSI OHOM Maphl MPU3HAKOB
y Topoxa MOCEBHOTO.

PackpbIBaTh cojiep:kaHre 3aKOHOB
eauHoo0pas3usi THOPUIIOB MEPBOTO
MTOKOJICHHSI ¥ 3aKOHA PACIICTICHUS.
OOBICHATH TUNIOTE3Y YUCTOTHI TAMET.
3anuceIBaTh CXEMbl MOHOTHOPHIHOTO
CKpeNIMBaHus, 0OBICHITH €T0
[IUTOJIOTHYECKUE OCHOBBI U PEIIAThH
TCHETHYCCKHUE 3a/1a9n

Ha MOHOTMOpPHJIHOE CKpEIIMBaHUE

6.3

JuruOpuaHoe
CKpEIIUBaHHUE.
3aKOH HE3aBUCHUMOTI'O
HAacJIeJOBaHUS
MIPH3HAKOB

JurnOpuaHoe ckpenBanme. 3aK0oH
HE3aBUCUMOTO HaClIeJOBaHUs
npu3HaKoB. L{luToreneTnueckne OCHOBBI
TUTAOPUTHOTO CKpPEITUBAHUS.
AHanusupylouiee CKpeuuBaHue.
Hcnonb3oBaHue aHAIU3UPYIOLLIETO
CKpEUIMBaHUSA JJIsl ONIPEACIICHUS
reHOTUIa 0COoOu.

Hemoncmpayuu:
Ilopmpemuwi: I'. Mennens.

Tabnauyvt u cxemol: «JIurudpuanoe
CKpentuBanuey, «llutomornueckue
OCHOBBI IUTUOPHUIHOTO CKPEITUBAHUS.
Obopyodosanue: MOJIEIb- ANITIAKAIUS
«JlurnbpuIHOE CKpEIIBAHIE)

PackpeiBaTh cojepkaHre TEPMUHOB U
MOHATUN: AUTUOPUIHOE CKpPEIIUBAHNUE,
aHaJM3HUPYIOIIEEe CKPEUIMBAHUE.
OnuceiBats onbiThl . MeHnnens

10 U3YYCHUIO HACIIEOBAHUS JIBYX Nap
MIPU3HAKOB Y TOPOXa MOCEBHOTO.
PackpsIBaTh conepxaHue 3aKOHA
HE3aBUCHUMOT0 HACIEOBAaHUS TPU3HAKOB.
[IpumeHITP MaTEMaTUYECKHUIM pPACUET
C IOMOIIIBIO METO/1a IEPEMHOKEHHS
BEPOSITHOCTEN M 3aMUCh C TOMOUIBIO
(EHOTUITMYECKUX PATUKATIOB
paclIerieHUs] TPU3HAKOB Y TOTOMKOB
1o eHOTUITY U T€HOTHUITY.
3anuceIBaTh CXEMbI JUTHOPUIHOTO

46




denepanbhas padouas nmporpamma | buomorns. 10-11 kmaccel (0a30BbIl YPOBEHb)

CKpEeLIMBaHUsA, OOBSACHATH €ro
LIATOJIOTUYECKUE OCHOBBI U PEIIATh
TF€HETUYECKHUE 3a/1a4l Ha JTUTHOPUIHOE
CKpEILBaHUE

6.4

CueruieHHoe
HaCJIEJOBAaHUE
MIPU3HAKOB

CueruieHHOE Hace0BaHUE MTPU3HAKOB.
Pabota T. MopraHna 1o cuerjiecHHOMY
HaclieJoBaHuio reHoB. Hapymienue
CLEIICHUS TEHOB B pE3yJIbTaTe
KPOCCHUHroBepa. XpOMOCOMHAs TEOPUS
HACJIEICTBEHHOCTH.

['eneTnueckue KapTel.
Jemoncmpavyuu:

Ilopmpemuwi: T. Mopras.

Tabnuywl u cxemvt: «KMeros»,
«I"eHeTHYeCKUE KapThl PACTCHUH,
YKUBOTHBIX U YEJIOBEKAY,
«B3anMoaelicTBre ayJICIILHBIX TSHOBY.
Obopyoosanue. MUKpoOIIpenapaT
«/Ipo3oduna» (Hopma, myTanuu GopMbI
KPBUIBEB U OKPACKH TeJIa), MUKPOCKOII,
Mmoaenb-antnkanus «I[lepexpéct
XPOMOCOMY.

Jlabopamopnvie u npakmuueckue
pabomeur:

JlaGoparopnas pabota Ne 5. «M3yuenue
PE3yIbTATOB MOHOTHOPHUTHOTO

U TUTUOPUIHOTO CKPEIIMBAHUS

PackpriBath copepxaHue TEPMUHOB U
MTOHATHN: CLEIJIEHHOE HACIIEJOBAHNE
MPU3HAKOB, PEKOMOUHAIUS T€HOB,
T€HETUYECKUE KAPThl XPOMOCOM,
MOpPraHuja.

Ha3bpiBaTh OCHOBHBIE MOJIOKEHUS
XPOMOCOMHOU TEOPHUU
HacneacTBeHHOCTH T. Moprana;
PacKphIBaTh CoJIepKaHUE pabOTHI

T. Moprana 1o ClerieHHOMY
HaCJIeIOBAHUIO T€HOB U MPUYHUHBI
HapyIICHUS CUETUICHUS MEXy TeHaMHU.
3anuchIBaTh CXEMbl CKPEIUBAHUS

IIPY CLEIUICHHOM HACJIEI0BAHUH,
OOBSCHSATH MPUIHHBI PEKOMOMHAITNH
T'€HOB, OIMPEACIIATh YUCIIO TPy
CUEIJICHUS T€HOB; pElIaTh TCHETUYECKUE
3a/1a4M HA CLETUICHHOE HACJIEI0BaHUE
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y Ap0o30(HIIBI HAa TOTOBBIX
MHUKpOIIperapaTax»

6.5 | ['ereruka mona. I'eneruka nmona. XpoMOCOMHOE PackpeiBaTh coaep:kaHle TEPMUHOB U
Hacnenosanue OIIPENEIICHHE M0JIa. AYTOCOMBI U MOHSTHI: XPOMOCOMHBIN HabOP,
MIPU3HAKOB, MIOJIOBBIE XPOMOCOMBI. ' OMOTaMETHBIE U | ayTOCOMBI, IOJIOBBIE XPOMOCOMBI,
CUEIUICHHBIX C [T0JIOM reTeporaMeTHbIe OPraHU3MBbI. TOMOT'aMETHBIN I0J1, FETEPOraMEeTHBIN

HacnengoBanue npru3HakoB, CUEIJIEHHBIX | [TOJI, CLEIJIEHHOE C IT0JIOM HAacJIeA0BaHUE
C IIOJIOM. IIPU3HAKOB.
Hemoncmpayuu: OOBACHATH HUTOJOTUYECKUE OCHOBBI
Ilopmpemuwi: I'. Mennens, T. Mopras, XPOMOCOMHOI'O MEXaHU3MA OIPEICIICHUS
H.N. Basuiios. [10JIa y pa3jIMYHBIX OPraHU3MOB.
Tabauywl u cxemvl: «I'eHeTUKA MTONTAY, CpaBHHBaTh 3aKOHOMEPHOCTH
«3aKOHOMEPHOCTH HACJIENOBAHNUS, HaCJIEJOBAaHUSI IPU3HAKOB, CLIETUICHHBIX
CLEIUIEHHOTO € 0JIOM», «KapruoTunsl Y HE CUEIUICHHBIX crojioM. Pemarh
YeJIOBEKa U KUBOTHBIX» IreHETUYECKHUE 33/1a4M Ha HACJIeI0BaHNE
CLEIUIEHHBIX C MI0JIOM IIPU3HAKOB

6.6 | I3MEeHYHBOCTD. N3MenunBoCTh. BUabl N3MEHUUBOCTH: PackpbIBaTh conepxaHue TEPMUHOB U
HenacnencreeHHas HEHACJIeJICTBEHHAs! U HACIEACTBEHHA. MOHSATHUIN: U3BMEHYUBOCTb,

WU3MEHYHUBOCTD Ponb cpeabl B HEHACIEICTBEHHON HACJIEICTBEHHAs! U3MEHYHUBOCTb,

U3MEHYUBOCTU. XapaKTEPUCTHUKA
MOIU(PUKATNOHHOW U3MEHUNBOCTH.
BapuanunoHHsbii psAa ¥ BapualMoOHHas
kpuBas. Hopma peakunu nprsHaka.
KosmnuecTBEeHHBIE 1 KAUECTBEHHBIE
IIPU3HAKU U UX HOpMa PEaKLIUU.
CaoiicTBaMOAU(PUKAITIOHHOM
U3MEHYUBOCTH.

HEHACJIEJICTBEHHAS! U3MEHUYUBOCTb,
MoAU(UKAIIMOHHAS U3MEHYNBOCTD,
BApUALIMOHHBIN psiJi, BApHaHTA,
BapuallMOHHAsl KpUBasi, MPU3HAK,
HOpPMA pEaKLNH, KOJIMYECTBEHHBIE U
KaueCTBEHHBIC PU3HAKHU.
KnaccuduimpoBatb BUbI
M3MEHYMBOCTH U BBISIBIISITh UX
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Hemoncmpayuu:

Tabauywvl u cxemvl: «Buapl
M3MEHYHBOCTHY, « MoauduKanoHHas
U3MEHYUBOCTD.

Jlabopamopnwle u npakmuyeckue
pabomol:

Jlabopatopnas pabota Ne 6. «3yuenue
MOJIU(PUKAIIMOHHONW U3MEHUYHUBOCTH,
MOCTPOCHUE BaPUALIMOHHOIO pAlia U
BAPUALIMOHHOU KPUBOM»

OMOJIOTHYECKHE OCOOCHHOCTH.
[lepeuncnsats cBOMCTBA
MOAU(PUKAIIMOHHON U3MEHUYUBOCTU U
OOBSCHATH €€ 3HaYEHUE JIsl OpPTaHU3MOB.
PaznuyaTh KOJMYECTBEHHBIE U
KaueCTBEHHbIE MTPU3HAKH; CTPOUTh
BAPUALIMOHHBIN psiJl, BAPUALUOHHYIO
KPUBYIO, BBIUHUCIISITh CPEHEE 3HAUYCHHE
MpU3HaKa

6.7

HaCJ'IGI[CTBeHHaH
N3MCHYHUBOCTDB

Hacnencrsennas, uiv reHOTUIUYECKAst
u3MeHuYnBoCTh. KomMOuHaTUBHAS
WU3MEHYMBOCTb. M€eN03 U NOJIOBOU
IIPOIIECC — OCHOBA KOMOWHATUBHOM
U3MEHYMBOCTU. MyTanmoHHas
U3MEHYUBOCTb.

Knaccudukanus Mmytauuii: reHHbIE,
XPOMOCOMHBIE, TEHOMHBIE.

YacroTa ¥ MpUYUHBI MyTaLUM.
Myrtarennble (pakTopsbl.

3aKOH TOMOJIOTUYECKUX PSAJ0B

B HACJIEICTBEHHON M3MEHUYUBOCTH

H. . BaBunoa. Buesinepnas
HACJIEJICTBEHHOCTh U U3MEHUYUBOCTb.
JHemoncmpayuu:

llopmpemuwi: I'. ne ®pu3, H. 1. BaBumnos.
Tabauywl u cxemwl: «MyTanmoHHas

PackpeiBaTh copep:kaHue TEPMUHOB U
MOHSATHI: HACJEACTBEHHAs
M3MEHYMBOCTh, KOMOMHATUBHAS
M3MEHYUBOCTh, MYTAIIMOHHAS
M3MEHYUBOCTb, MyTaHT, MyTAIlUU:
TE€HHBIE, XPOMOCOMHBIE, TCHOMHBIC;
MOJIUIUIONANS, aHEYTUIOUUS, MyTareHsbI.
XapakTepu30oBaTh HACIEACTBEHHYIO
M3MEHYUBOCTh; (hOPMYJIUPOBATH 3aKOH
TOMOJIOTUYECKUX PSIIOB

B HACJIEICTBEHHOW M3MEHYUBOCTH

H. . BaBwioBa u 0OBSICHATH €10
3HAUYCHUEJIS1 OMOJIOTUN U CEJICKIIUU.
KnaccudummpoBats MyTariu: TeHHBIE,
XPOMOCOMHBIE, TEHOMHBIE U IPUBOJIUTh
IIPUMEPBI MyTaLUH.

OOBSICHATH IPUYNHBI BO3SHUKHOBEHHUSI
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U3MEHYHBOCTHY.
Obopyodosanue: MAKPOCKOTI,
Mukpornpenapar «Jpozoduna» (Hopma,
MyTaluu GOpMbI KPbUILEB U OKpacKa
TeJa); KOMHATHBIE PACTEHUSI C IECTPOil
OKPAaCKOM JINCTHEB.

Jlabopamopnsie u npakmuueckue
pabomur:

JlaGoparopHas padota Ne 7. «AHanu3
MyTaluil y 1po30¢Guisl Ha TOTOBBIX
MHUKpOIIpeTrapaTax

MyTalui, poib (GakTOpOB-MyTarcHoB.
CpaBHHMBaTh BHIBI MyTallii; BBISIBIISATH
MPUYHUHBI HACIEICTBEHHON
W3MEHYMBOCTH, MCTOYHUKU MYTareHOB
B OKpYyXaroiieu cpeje (KOCBEHHO).
XapakTepu30oBaTh BHESACPHYIO
HACJIEICTBEHHOCTh U U3MEHYUBOCTb

6.8

['eneTuka 4eaoBeka

I'enetuka uenoseka. Kapuorun
YyeJIoBeKa.

OCHOBHBIE METOIbI TCHETHKH YCIOBEKA:
IreHeaJIOrnYeCKHi, OJIU3HEI[OBBIH,
IIUTOTCHETHYCCKHM, ONOXUMUUCCKUI,
MOJIEKYJISIPHO-T€HETUYECKUM.
CoBpeMeHHOE ONpeIeICHNE TEHOTHUIIA!
MOJTHOT€HOMHOE CEKBEHUPOBAHUE,
T€HOTUITMPOBAHUE, B TOM UUCIIC

¢ nomouipto [1I[P-ananu3a.
Hacnencrsenusie 3a001eBaHus
YeJI0BEKa: F'eHHbIC 00JIC3HU, O0JIC3HU

C HacJIeACTBECHHOM
MPEIPACIION0KEHHOCTHI, XPOMOCOMHBIE
0ose3nn. CoMaTHYeCKue U
F€HEPATUBHbBIC MYyTAalUU.

PackpwiBath conepkaHue TEPMUHOB U
MOHSTUI: KAPUOTUI YETIOBEKA,
[IUTOTE€HETUYECKUN METOI,
re€HEaJOTUYECKUN METO, POIOCIOBHEIE,
OJIN3HEIIOBBIN METO/I, HACIEICTBCHHBIC
00Jie3HU: (MOHOTEHHBIE,

C HACJICICTBEHHOM
MPEIPaACIIONOKEHHOCTHIO,
XPOMOCOMHBIE), MEIUKO-TEHETUYECKOE
KOHCYJIbTUPOBAHMUE.

[lepeuncnaTh 0COOEHHOCTH U3YUCHUS
T€HETHUKHU YEJIOBEKA; MPUBOAUTH
MIpUMEPHI HACJIEACTBEHHBIX OOJIe3HEH
YeJI0BEKa, XapaKTepU30BaTh METOIbI UX
NpOQHUIAKTUKN; 000CHOBBIBATH 3HAYEHUE
MEJIUKO-T€HETUYECKOTO

50



denepanbhas padouas nmporpamma | buomorns. 10-11 kmaccel (0a30BbIl YPOBEHb)

CrtBosioBbI€ KiIEeTKH. [[prHLIATIBI
3I0pOBOT0 00pa3a KU3HHU, JUATHOCTUKH,

HpO(l)I/IJ'IaKTI/IKI/I N JICYCHUS I'CHCTHYCCKHUX

OonesHeil. Meanko-TeHETHIECKOe
KOHCYJIbTUPOBAHUE. 3HAUCHUE
MEJIMIIMHCKON T€HETUKHU

B TIPEIOTBPAIICHUH U JICYCHUN
TCHETHYECKHUX 3a00JIeBaHUI YeIOBEKa.
Jemoncmpavyuu:

Tabnuywvr u cxemor: «<HacnenoBanue
pesyc-hakropay, «['eHeTHKa rpyI
KPOBI».

Jlabopamopnsle u npakmuyeckue
pabomur:

[Tpaktuueckas pabora Ne 2.
«CocTapieHe U aHAIA3 POAOCTOBHBIX
YeJI0BEKa

KOHCYJIbTHPOBAHHS.
BbISBISTH M CpaBHUBATH MEXY COOOM
JOMHUHAHTHBIE ¥ PELIECCUBHBIE TPU3HAKH
YEJI0BEKA.

CocTaBisaTh U aHANTU3UPOBATH
POJIOCIIOBHBIE YEJIOBEKA

HTtoro yacos 1o TeMe 8
Tema /. CeJiek1iusi OpraHu3MoB, OCHOBBI OMOTEXHOJIOTHH
7.1 | Cenexuus Kak HayKa 1 Cenekuust Kak HayKa U MpoIECC. PackpriBaTh cojziep:kaHre TEPMHUHOB

U Tpoliecc

3apoKIeHUEe CEeNICKIIMU U TOMECTUKAIIHS.

Yuenue H. U. BaBunosa o nenTpax
MHOT000pa3usi U MPOUCXOKICHUS
KYJIbTYPHBIX PACTCHUM.

L{eHTpBI MPOUCXOKACHUS TOMALIHUX
KUBOTHBIX.

Coprt, nopoja, mTaMm.

Y TIOHSATHUM: CEJIEKIIUs, COPT, MOPO/JIa,
ITaMM, JOMECTUKALIMS, WU
OJOMAIITHUBAHUE, LICHTPHI
MHOT000pa3usi U MPOUCXOKICHUS
KYJIbTYPHBIX PACTCHUU U
KUBOTHBIX, TUOpHUIA3AITHS,
HCKYCCTBEHHBIN OTOOD.
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Hemoncmpayuu:

llopmpemuvi: H. . BaBuios.
Tabauyvt u cxemwvi: xapra «lL{eHTpHI
MHOT000pa3usi U MPOUCXOKIACHUS
KYJbTYPHBIXpAacTeHUN», «[lopoasl
JOMAITHUX )KUBOTHBIX», «CopTa
KYJbTYPHBIX PacTEHHII».
Obopydosanue: MyIISHKU TUIOJIOB U
KOPHEIJIO0B JUKUX (GOPM U
KYJIbTYPHBIX COPTOB PaCTCHUM;
repbapuii «CenbCKOX035UCTBEHHBIC
pacTeHus»

Ha3biBaTh 1 cpaBHUBATh OCHOBHbBIE
ATaIbl Pa3BUTHUS CEJICKIIUU.

N3narate yuenue H. 1. BaBunosa

0 LIEHTpaX MPOUCXOKACHUS KyJIbTYPHBIX
pacTeHMIl; pa3auyaTh HEHTPHI HA KapTe
MHpa, CBSI3bIBATH UX MECTOIOJIOKEHUE

C oyaraMd BO3HUKHOBEHHUSIPEBHEHIINX
[ABIIA3AIAHN.

CpaBHHBaTh cOpTa KyJbTYPHBIX
PacTEeHH, MOPOABI TOMAIITHUX
KUBOTHBIX U UX JTUKUXIIPEIKOB.
OueHunBaTh poib CEIEKINU

B 00€CIeUeHUH MPOOBOJIHLCTBEHHOM
0€30MacHOCTH YeI0OBEYECTBA

7.2

Metoasl
JIOCTHKECHUS
CEJIEKIIMU PACTCHUM
Y KUBOTHBIX

CoBpEMEHHBIE METOBI CEIICKIINH.
MaccoBblif 1 UHIUBUTYJIbHBIN OTOOPHI
B CEJICKIIMUPACTCHUN U KUBOTHBIX.
Ouenka sKcTepbepa.
bau3kopoACTBEHHOE CKpEIIMBAHUE —
uHOpUMHT. YncTas nuHUs.
CkpenmBane YUCThIX JTUHUM.
I'eTeposuc, unm rubpuHas cuia.
HeponcrBennoe ckpeniuBanue —
aytOpuauar. OtnanéHHas
rudpuan3anus u e€ycrexu.
HckycCTBEHHBIM MyTareHes v NnoJly4eHue
MOJIMIUIONUIOB. JJOCTHXKEHUS CENEKIIUU

PackpbiBaTh copepkaHue TEPMUHOB U
MOHSTHI: UICKYCCTBEHHBIA OTOOD,
MacCOBBII 0TOOpP, MHIUBUAYaTbHBIN
0T00p, IKCTEPHEP, OTUZKOPOACTBEHHOE
CKpeNIMBaHue, YUCTas JIMHUS, TEeTePO3HC,
HEPOJICTBEHHOE CKPEIUBaHUE,
HUCKYCCTBEHHBI MyTareHes,
noymruionibl. CpaBHUBATH (HOPMBI
MCKYCCTBEHHOTO 0TOOpa (MaccoBoro u
WHIUBUTyaJIbHOTO), BUIBI
rubpuan3anuu (6JIU3KOPOJACTBEHHON U
OT/IAJICHHOM ), CITIOCOOBI MOTYyUYCHHS
MOJIUTLIIONIOB.
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pacTeHH, )KUBOTHBIX U
MHKPOOPTaHU3MOB.
Hemoncmpayuu:

Iopmpemuwi: 1. B. Muuypus,

I'. . Kapneuenko, M. ®@. 1BaHOB.
Tabauywvt u cxemol: «OTHaTICHHAS
rubpuauzanus», «PaboTel akagemMuka
M. ®. BaHoBay, «llomummonaus.
Obopydosanue: MyIJISHKU TUIOJIOB U
KOPHEIUIOJ0B TUKUX opM U
KYJIbTYPHBIX COPTOB PACTEHUM.
Jlabopamopnsie u npakmuueckue
pabomur:

Dkckypeust « OCHOBHBIE METOJIBI U
JOCTUKEHUS CEJIEKIIUU PACTEHUN U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTAHIINIO,
IIEMEHHYIO Qepmy,
COPTOUCTIBITATENIbHBIA Y4aCTOK

WJIU TETJTHYHOE XO035HUCTBO)

[IpuBOAUTHE TIPUMEPHI TOCTUKEHUN
CEJICKIIUY PACTEHUIN U KUBOTHBIX

7.3

buorexnsoorns
KaK OTpacib
MIPOU3BOJCTBA

buorexHonorus kak orpacib
IIPOU3BOJICTBA. | €HHAs MHKEHEPUS.
Ortanbl co3nanus pekomOunantHoi JITHK
Y TPAHCTEHHBIX Oprann3MoB. Kiietounas
uHXeHepus. KileTouHbIe KyJIbTYpBI.
MUKpPOKIOHAIbHOEPA3MHOKEHHE
pactenuil. Knonnposanue
BBICOKOITPOAYKTHUBHBIX

PackpsiBaTh conepxaHue TEPMUHOB U
MOHATUN: OMOTEXHOJIOTHUS, KIIETOYHAs
VH)XEHEPUS, TeHHAasi UHXKEHEPUs,
KJIOHUPOBAHUE, TPAHCTCHHBIE
opranusmbl, MO (renerudecku
MOAU(PUIIPOBAHHBIE OPTAHU3MBI).
XapakTepru30BaTh OMOTEXHOJIOTHIO KaK
OTpacib [IPOU3BOACTBA, OCHOBHBIE
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CEIbCKOXO03SIMCTBEHHBIX OPTaHU3MOB.
DKOJIOTHYECKUE W ITHUYECKUE TTPOOIIEMBI.
I'MO — reneTuuecku
MOAUGUITIPOBAHHBIE OPTAHU3MBI.
Jemoncmpayuu:

Tabauyst u cxemvi: «OOBEKTHI
OouoTexHoJoruNY, «Kierounsie
KYJBTYPBI U KJIIOHUPOBAHUE,
«KOHCTpyHpOBaHUE U TEPEHOC T'E€HOB,
XPOMOCOM)»

JOCTHIKCHUA OMOTEXHOJIOTHH B 00JIaCTH
IMPOMBIINIJIICHHOCTH, CCJILCKOTO XO031CTBa

Y MEIIUIIUHEI.
[lepeuncsiTh U XapaKTEepU30BaTh
OCHOBHBIEMETO/IBI M JIOCTHIKCHUS
OMOUHKEHEPUH.

OO6CyKIaTh IKOJIOTHYECKUE U
ATUYECKHE aCIEKTHl HEKOTOPHIX
UCCJIEIOBaHMM B 00J1acTh
OMOTEeXHOJIOTHH (KIIOHUPOBAHMUS,
HMCKYCCTBEHHOTO OTUIOZOTBOPEHUS,
HAIPaBJICHHOTO W3MEHEHUsI FeHOMA U
CO37IaHUSI TPAHCTEHHBIX OPTaHU3MOB)

HToro yacos 1o TeMe 3
Pe3epBHoE Bpems 1
OBILIEE KOJIMYECTBO 34
YACOB I1IO ITPOT'PAMME
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11 KJIACC
Haumenosaunue
Ne KommuectBo OCHOBHBIE BUBI IEATEILHOCTH
pa3/iesioB U TeEM [IporpammHoOe coqepkanue
/o 4acoB 00yJarommxcs

y4eOHOro npeaMera

Tema 1. DBOJTIONMOHHAA OHOJIOTUSA

1.1

OBOJIIOINS U METOJIbI
€€ N3y4cHUs

1

IIpennochuiKu BOBHUKHOBEHUS
ABOJIIOIIMOHHON TEOpUH. DBOITIOIIMOHHAS
Teopus U €€ MECTO B OMOJIOTHH.
BrnusHue 3BOTIOIMOHHON TEOPUU

Ha pa3BUTHE OUOJIOTUM U JPYTUXHAYK.
CBuaeTENIbCTBA SBOIOIUU.
[TaneonTOIOTMYECKHE:
MTOCJICAOBATSILHOCTD MOSBJICHHS BHIOB
B MaJICOHTOJIOTHYECKOM JICTOIHCH,
nepexoaHbie (POPMBI.
buoreorpadguyeckue: CXoICTBO U
paznmuuue gayH udaop MaTEPUKOB U
OCTPOBOB. DMOPHUOJIOTUUECKHUE: CXOICTBA
1 pa3Inuus SMOPHOHOB Pa3HBIX BHJIOB
ITO3BOHOYHEIX.
CpaBHUTEILHO-aHATOMUYECKHUE:
TOMOJIOTUYHbBIC, aHAJIOTUYHEIC,
PyAMMEHTAPHBIC OPTaHbl, aTaBU3MBI.
MonekynsapHO-OHOXUMHUYECKHE:
CXO0JICTBO MEXaHM3MOB
HACJIEACTBEHHOCTH M OCHOBHBIX

PackpeiBaTh copepkaHre TEPMUHOB U
MOHSITUIA: SBOJIIOIMS, IEPEXOAHbBIE
dbopMbI, hUmOTEHETHUECKUE PSIIbI,
BUJIBI-9HICMUKH, BHJIBI-PEITUKTHI,
3aKOH 3apO/IBIIIIEBOTO CXO/ICTBA,
OMOTreHETUYECKHUM 3aKOH,
TOMOJIOTHYHBIC Y aHAJIOTUIHBIE
OpraHbl, pyAUMEHTAPHBIC OPTaHbI,
aTaBU3MBI.

[lepeuncasiTh OCHOBHBIC ATAIBI PA3BUTHS
ABOJIIOLIMOHHOW TEOPHH.
XapakTepru30BaTh CBHJICTEIIHCTBA
HBOJIIOLINHN: TTAJIEOHTOJIOTUYECKHE,
ouoreorpadpuyeckue,
IMOPHOIOTUYECKUE, CPABHUTEIHHO-
aHATOMUYECKHUE, MOJICKYIISIPHO-
OMOXUMUYECKHE.

[TpuBOIUTE TIPUMEPHI TIEPEXOTHBIX
dbopM opraHU3MOB, (PUIOTCHETUISCKUX
PSIIOB.

[TpuBoUTE (HOPMYTHPOBKH 3aKOHOB
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METa0O0JMYECKUX MyTEH y BCEX >KUBBIX
OpPTaHU3MOB.

Hemoncmpayuu:

Ilopmpemuwi: K. JIunnei, XK. b. Jlamapk,
Y. JTapsun, B. O. KoBaneBckuii,

K. M. bap, O. I'ekkenb, @. Mroiep.
Tabnuywvl u cxemol: «Pa3Butne
OpraHUYECKOro Mupa Ha 3emiiey,
penbedHbie TAOIULIBI «3aPOIBIIIH
MTO3BOHOYHBIX KUBOTHBIX),
«ApXEONTEPUKC.

Obopyoosanue. buoreorpapuyeckas
KapTa Mupa; koyekius «Dopmbl
COXPAHHOCTH MCKOMAEMBbIX )KUBOTHBIX U
pacTeHMi»; BIIaYKHBIE TTpenapaThbl
«Pa3Butue HacekoMoro», «Pa3zpurune
JISATYILIKW

OMOreHETUYECKOTO U 3apOdbIIICBOIO
CXoAdCTBa

1.2

Ucrtopus pazsutus
NpeACTaBICHUN
00 HBOTIOITUHU

OBoutoninoHHas teopus Y. J{apeuna.
[TpenmochlIKu BOZHUKHOBEHUS
JapBUHU3MA. J[BIKYIIIHE CHITBI
HBOJIIOLIUY BUJIOB 110 J{apBUHY
(M30BITOYHOE PA3MHOKEHUE

IPU OTPAHUYECHHOCTH PECYPCOB,
HeonpeaenéHHas U3MEHYUBOCTD,
O0opb0a 3a CylleCTBOBAHHUE,
€CTECTBEHHBII 0TOOD).
CuHTteTHyeckasi TEOpHs BOJIIOLINU

PackpriBaTh coniepxkaHre TEPMUHOB U
MOHSITHUI: CUCTEMAaTHKa, €CTECTBEHHBIM
U UCKYCCTBEHHBIH 0TOOD.
XapakTepu30BaTh OCHOBHBIC
ABOJIOLIMOHHBIC UJCH, KOHLEIIUA 1
TEOpUH; CPABHUBATH B3TJIAAbIHA BUI U
sposmtoruio K. JImnnes, JK.b. Jlamapka,
Y. JlapBuna.

OuenuBath Bk JInHHES B pa3BUTHE
CUCTEMAaTUKU U OOBSICHATH MPUHITUITBI
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(CTD) 1 e€ OCHOBHBICTIOJIOKEHHS.
Jemoncmpayuu:

Ilopmpemuwi: K. JIunneit, XK. b. Jlamapk,
Y. /lapBuH.

Tabauywl u cxemor.: «Ilomynsumy,
«Kapra-cxema MapuipyTa nyTeIeCTBH
Y. JapBunay, «Dopmbl 60pbOBI

3a CyIlIEeCTBOBaHHUEY, « ECTECTBEHHBIN
ot0op», «MHOroo0pas3ne cCopTon
pacteHui», «MHorooOpasue nopo
YKUBOTHBIX)

OMHapHOI HOMEHKJIATYPHI.
XapakTepu3oBaTh COAECPKAHUE U
3HA4YEHUE HBOIIOLMOHHON KOHIEIIIUN
K. b. Jlamapka.

OueHnBaTh €CTECTBEHHO-HAYYHBIE U
COLIMAJIBHO-PKOHOMHUYECKHUE
IIPEANOCHUIKM BO3HUKHOBEHHS
ABOJIOLMOHHON Teopuu Y. /lapBuHa.
PackpbIBaTh coziep:kaHue IBOIIOLUOHHON
teopun. /lapBuHa; cpaBHMBATH
HEONPEIEIIEHHYIO U ONPEACIEHHYIO
M3MEHYHUBOCTb, €CTECTBEHHBIN U
HCKYCCTBEHHBIN 0TOOD, (POopMBI OOPHOBI
3a CyILIECTBOBAHUE.

OnuceIBaTh NOJOKEHNS CHHTETUYECKON
teopuu sBoonnu (CTD) u oOBICHATH
e 3HaueHHe AIIOUONOTUU

1.3

Bun: xpurepun n
CTPYKTypA.
ITomyAnms Kak KaKk
JJIEeMEHTapHas
€UHULIA BHUJA

Muxposomoonus. [lonmynsuus kak
€AMHHUIABUA U BOJIFOLIH.
Hemoncmpauyuu:

Tabnuyvt u cxemol: «llomynsumy,
«MyTanMoHHas U3MEHUYUBOCTbHY.
Obopyoosanue: MUKPOCKOTI,
MuKpornpenapar «/[pozoduna» (Hopma,
MyTari (POPMBIKPBIITBLEB U OKPACKH
Tena), Mmojaenb-antnkanus «llepexkpéct
XPOMOCOMY.

PackppiBaTh conmepkaHue TEPMUHOB U
MOHSATHI: MUKPOIBOJIIOIINS, BUI,
KpUTEPHUH BUA, apeaJt, TOMyJIsIIus,
reHooH/1, MyTaIluy, KOMOUHAIIUN
T'CHOB.

XapakTepu3oBaTh BUJ KaK OCHOBHYIO
CUCTEMATUYECKYIO CTUHUILY U
L[EJIOCTHYIO OMOJIOTHUECKYIO CUCTEMY.
Boiaensats kputepun Buia
(Mopdonornueckuii, pu3HMOIOTUUECKHUH,
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Jlabopamopuvie u npakmuueckue
pabomot:

JlaGoparopnas pabora Ne 1. «CpaBHeHue
BUJIOB IO MOP(OJIOTHIECKOMY
KPUTEPUIO»

OMOXUMUYECKUI, TCHCTUYCCKUH,
AKOJIOTMYECKUM, TeorpaduuecKkuil) u
MPUMEHSATh KPUTEPUU JJISI ONMCAHUS
KOHKPETHBIX BHJIOB.
XapakTepu3oBaTh MOIMYJISAIUI0 KaK
CTPYKTYPHYIOCAMHUITY BHIA U
HBOJTIOIUH.

OnuceIBaTh MOMYJISIUIO 10 OCHOBHBIM
MOKa3aTeNIsIM: COCTaB, CTPYKTypa

1.4 | JIBmwxyIue cusbt JIBrxyimue cuibl (pakTopsl)3BoONMK | PackpeiBaTh cojep:kaHre TEPMUHOB U
(3;1eMeHTapHbIe BUJIOB B Ipupoje. MyTaluOHHBINA NOHATUN: KOMOUHATUBHAs
(pakTOpBI) IBOJIIOLIUU npoliiecc ¥ KOMOWHATUBHAs U3MEHYHUBOCTb, MyTALIH, MyTaIllAOHHBIN
M3MEHYHUBOCTD. [lOMyNIAIIOHHBIE BOJIHBI | IPOLIECC, MOMYJIALIMOHHBIE BOJIHBI,
u npeid reroB. M3omsaius u Murpanus. | apeiid reHoB, W30JIAINS, MUTPAIUH.
Jemoncmpayuu: XapakTepu30BaTh JIEMEHTapHBIE
Tabnuysl u cxemul: «J{BUKYyIINE CUITBI (aKTOPBI HBOTIOIUU: MYTALIMOHHBII
HBOJIFOLIUN npoiiecc, KoOMOMHAaTUBHAs
WU3MEHYHMBOCTb, OMYJISLIUOHHBIE BOJIHBI,
Apei( reHoB, W30S, MUTPALIUSL.
VYcraHaBnMBaTh MPUYUHHO-
CJIEJICTBEHHBIE CBSI3U MEXKY
MEXaHU3MOM U Pe3yJbTaTOM JIEUCTBUS
JBIDKYIIAX CHJI (3JIEMEHTAPHBIX
(haKTOPORB) PBOIIOIUN
1.5 | EcrectBenHsIii 0TOOp EctecTBennsbIit oTO0p — Hampasistomuid | PackpsiBarhk copepkaHue TEpMUHOB U

u ero (popmbl

(bakTop 3BOIIOILHUH.
@DopMBbI €CTECTBEHHOT'0 0TOOPA.

MOHSITUH: €CTECTBEHHBIN 0TOOD, O0pHOA
3a CyIIIECTBOBAaHUE.
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Hemoncmpavyuu:
Tabnuywl u cxemol: «ECTECTBEHHBIN
otOop», «boprba 3a cymecTBoBaHUE

OnuceiBaTh MEXaHU3M JICHCTBUS
€CTECTBEHHOTO 0TOODA.
Xapaktepu30Bath (JOPMbI €CTECTBEHHOTO
oT0opa (ABIKYIINMA, CTAOMIN3UPYIOIIHA,
JAM3PYITUBHBIN) U CPABHUBATH HX MEXIY
co00i1.

XapaktepuzoBaTh O0pLOY
3a CYIIIECTBOBAHKE U CPAaBHUBATH €€

BUJIBI (MEXKBHUIOBAsI, BHYTPHBHIOBAS,
6oprOa ¢ HeOIaronpUsTHEIMU
(hakTOpamMu BHEIIHEH CpeIbl)

1.6

Pesynbrars
HBOJIIOLIMHU:
MPUCTIOCOOJIEHHOCTh
OpPraHHU3MOB U
BHU1000pa30BaHKE

[Ipucnoco61eHHOCTh OPTraHU3MOB
KaK pe3yibTaT sBotonuu. [Ipumepst
MPUCTIOCOOJICHUI Y OPTaHU3MOB.
ApoMopdh 036l U U0 AN TAIIUH.
Buau BumoobpazoBanue.

Kpurepuu Buga. OcHoBHbIE (HOPMBI
BHJI000pa30BaHMs: reorpaguieckoe,
HKOJIOTHYECKOE.

Hemoncmpayuu:

Tabnuyvl u cxemol:
«IIprcnocoOIeHHOCTh OPTAHU3MOBY,
«I"eorpaduueckoe BUA00Opa3oBaHUEY,
«IKOJOTHIECKOE BHI000pa30BAHKEC.
Obopyoosanue:

koJutekius «[IpuMepsl 3aUTHBIX
MPUCTIOCOOJICHUH Y ) KUBOTHBIX),

PackpbiBaTh cojiep>kaHre TEPMUHOB U
MOHSTHIA: PUCTTOCOOJICHHOCTD,
MTOKPOBUTEIHLCTBEHHAS U
IpelocTeperaolas oKpacka,
MacCKHpOBKa, BUJI000pa30BaHuUE.
OnuceIBaTh MEXaHW3M BO3HUKHOBEHUS
MIPUCTIOCOOJICHUI Y OPraHU3MOB.
BBISABIATE 110 M300paKCHUSAM, HA KUBBIX
1 (DUKCUPOBAHHBIX MperapaTax MPUMEpPHI
MPUCTIOCOOJICHHOCTH PACTCHHUM H
KUBOTHBIX K YCIIOBHSIMCPE/IbI

oOuTaHMsI, JOKA3bIBATh OTHOCUTEIIBHYIO
11e71eC000pa3HOCTh MPUCIIOCOOTICHUM.
XapakTepusoBaTh CIIOCOObI U
MEXaHU3MbI BU1000pa30BaHMUS;
OTKCHIBATHh U CPABHUBATH OCHOBHBIC
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KOJUIEKIIHS HACEKOMBIX C Pa3IMYHbIMU
TUTIAMU OKPaCKH; HaOOp TUIOA0BU
CEMSIH.

Jlabopamopusle u npakmuyeckue
pabomot:

JlaGopaTtopHas pabota Ne 2. «Onucanne
MPUCTIOCOOTICHHOCTH OpraHU3Ma U ee
OTHOCHUTEJILHOTO XapaKTepa»

(OPMBI DKOJIOTHYECKOTO U
reorpaduIecKoroBH1I000pa30BaAHMUS

1.7

Hamnpasnenus u mytu
MaKpO3BOJIIOIIUT

MakponsBodonus.

dopMbI 3BOTIONUN: (DUTIETHYECKAs,
TUBEPreHTHAs, KOHBEPTCHTHAS,
napayuensHas. HeobpatumocTh
sBoJironu. [Ipoucxoxaenne

OT HECIeIHATU3UPOBAHHBIX
MPEIKOB.

[Iporpeccupyromias crieruaan3anusl.
AnanTvuBHas paguaiiusi.
Hemoncmpayuu:

Tlopmpemuwi: A. H. CeBeplioB.
Tabauywl u cxemovl: <KApoMopdho3bD»,
«Monoaganranuny, «O0IIas
JEeTCHEePAITHS.

Obopyoosanue: monenb « OCHOBHbBIS
HaITpaBJICHUS DBOJIIOIHIY; 00BEMHAs
Moaenb «CTpoeHHe TOJIOBHOTO MO3Ta
MO3BOHOYHBIX)

PackpbiBaTh copepkaHue TEPMUHOB U
MNOHATHIN: MAKPOIBOJIIOLINS, (PUITIOTEHE3,
OMOJIOrMYECKUI ITporpecce U perpecc,
apomopdo3, uauoaganTaius, ooas
JereHepanus, afanTUBHAs paauallys.
Xapaktepu3oBaTh (POPMbI IBOJTIOLIMH.
BoisBisats apomopdo3sl 1
UIMO0AIaNITallUd YPACTCHUN U
’KUBOTHBIX.

CpaBHHBaTh OMOJOTMYECKUN MPOTPEcC
1 OMOJIOTUYECKH perpecc, apoMopdo3,
UIN0AIANITAIIAI0 ¥ OOIIYIO
JIereHepaluio.

BhIsSBISTE B3aUMOCBSI3U MEXY MYTAMU
Y HalpaBJICHUSIMU 3BOJIIOLIUU

Y PACTEHMH U KUBOTHBIX

NToro yacos 1o reme
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Tema 2. Bo3HUKHOBeHMe U pa3BUTHE 'KU3HU Ha 3emuie

2.1 | Uctopus xu3Hu

Ha 3eMie ¥ METOIbI
€€ U3y4eHUs.
I'unore3sl
MPOUCXOXKICHUS
’KHM3HHU Ha 3emJie

2

JloHay4yHbIE€ IPEACTABICHUSA

0 3apOKJICHNM XKU3HU. HaydHble
TUIIOTE3bl BOSHUKHOBEHUS KU3HU

Ha 3emJe: abuoreHe3 UMmaHCIepMus.
XuMHUUYECKasi SBOJIFOIIUS.
AOUWOTEeHHBIN CUHTE3 OPraHUYECKUX
BEIIECTB U3HECOPTAaHUYECKUX.
DKCNEpUMEHTaIbHOE TOATBEPIKICHUE
XUMHYECKOUN SBOJIOIUH.

HadanpHbie 3Tansl OMOJIOruIecKoi
sBotonmu. I'unoresa PHK- mupa.
dopmupoBaHuEe MEMOPAHHBIX CTPYKTYP
Y BO3HUKHOBEHHE MPOTOKJIETKH.
ITepBbIe KJIETKU U UX DBOJTIOLIMSI.
DopMHUPOBAHUE OCHOBHBIX I'PYIIIT
JKUBBIX OPTaHU3MOB.
Hemoncmpavyuu:

Tlopmpemui:

®. Penu, JI. ITactep, C. Muiiep,

A. WN. Onapun, I'. FOpu.

Tabauywvl u cxemwvl: « BO3BHHKHOBEHHE
ConHEeUHOM CHUCTEMBI»,

«Pa3BUTHE OPraHUYECKOIO MUPaY,
«PacturenpHas kieTka», « KuBoTHas
KieTkay, «[Ipokapuornueckas
KJICTKa»

PackppiBath copepkanne TEPMUHOB H
MOHATHI: KpearmoHn3M, a0UOTeHe3,
BUTAJIN3M, ITAHCTIEPMUS, OMOII033,
KOalepBaThl, MPOOUOHTHI, CHUMOMOTEHES3.
XapakTepru30BaTh METOIBI U3YICHUS
HMCTOPUYECKOTO MPOILIOTO 3eMJIH.
[TepeuncriaTh OCHOBHBIC ITAITbI
XUMUYECKON HOMOIOTHYECKON
ABOJIIOLIHH.

W3naraTth copepkaHue TUIIOTE3 U TCOPUI
BO3HMKHOBEHUS JKU3HU Ha 3emMJie
(KpeanoHu3Ma, CaMONPOU3BOJIILHOTO
3apOKI€HUSI (CIIOHTAHHOTO),
nancnepmuu, runore3sl PHK-mupa).
OnuceiBaTh 3kciepumenTsl C. Mumiepa
u I'. FOpu no moiy4yeHuto opraHndeckux
BEIIIECTB U3 HEOPTAHUYECKHUX IMyTEM
aOMOTEHHOTO CHHTE3a
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2.2

OCHOBHBIC ATaIbI
SBOJIIOLUH
OpraHUYECKOTO MHpa
Ha 3emJie, pa3BUTHE
YKU3HH T10 3paM U
nepuoIaM

PazButHe )xu3HM Ha 3eMIIe 110 3paM U
nepuogam. Karapxeii. Apxerckas

Y IIPOTEPO30KCKas 3phl. [1anmeo3ornickas
apa u e€ mepuoIbl: KEMOPHUICKUH,
OPAOBUKCKHH, CUITYPUHUCKHUM,
JICBOHCKUH, KAMEHHOYTOJIBHBIM,
IIEPMCKUH.

Me3so301ickas 3pa 1 €€ NEPUOIBL:
TPUACOBBIM, FOPCKUM, MEJTOBOM.
Kaitno3olickas spa u €€ nepuosbl:
MajJeOreHOBBIN, HEOT€HOBBIH,
AHTPOIIOT€HOBBIM.

XapakTepucTrKa KJIMMara u
re0JIOrMYeCKUX nporeccoB. OCHOBHBIE
ATarbl 3BOJIFOLIUU PACTUTEIBHOTO U
YKUBOTHOTO MUpa. ApoMopdh 036l

y pacTeHHi 1 )KUBOTHBIX. [losBIEHNME,
pacuBeT U BBIMUPAHUE TPYIII KUBBIX
OpPraHu3MOB.

Hemoncmpayuu:

Tabauywvl u cxemol: «PazBurue
OPTraHUYECKOTO MUPay,
re0XpOHOJIOTUYECKast TaONINIIa;
KOJUTEKIHS «DPOpMBbI COXpAHHOCTH
MCKONAEMBbIX KUBOTHBIX M PACTCHUIN.
Jlabopamopuvie u npakmuuecxkue
pabomut:

PackpbIBaTh coepxaHue TEPMUHOB U
MOHSITUI: 30H, 3pa, IEPUO,
apoMop(}o3bl, UIUOATANITALINH.

3HaTh MOCJIEI0BATEILHOCTh YOHOB:
KaTapxeu, apxeu, MpoTepo30iu,
(banepo30ii; 3p: apxeiickas,
IIPOTEPO30MCKAsL, MATIEO30MCKas,

ME3030MCKast, KAMHO30MCKas; TIEPUOIO0B:

KEeMOPHUICKHI, OpJIOBUKCKHIA,
CUITYPUMCKHUI, TIEBOHCKHUM,
KaMEHHOYTOJIbHBIN, IEPMCKHM,
TPUACOBBIN, FOPCKUI, MEJIOBOM,
MajJ€OreHOBBLIM 1 HEOT'CHOBBIM,
AHTPOIIOT€HOBBIM.

XapakTepu3oBaTh OCHOBHBIE COOBITHS
B PA3BUTUU OPraHUYECKOr0 MUPA

I10 3paM ¥ NEPUOAAM IF€OJIOTHUYECKOU
WCTOPHUM; HTAIbl PA3BUTHS
PACTUTEIBLHOTO U )KUBOTHOT'O MHUpA.
Breienuts riaBHbie apoMop(o3sl
pacTeHUN U )KUBOTHBIX.

CpaBHHBaTh MEX Ty COOO0M
MPEJICTABUTENICH CUCTEMATUUYECKHUX
IPYIIT OPTraHU3MOB, BBISBIISITH YEPThI
YCJIO)KHEHUS U TIPUCIIOCOOJICHHOCTH
K YCJIOBUSIM KU3HU

62



denepanbhas padouas nmporpamma | buomorns. 10-11 kmaccel (0a30BbIl YPOBEHb)

[TpakTnueckas padora Ne 1. «M3yueHue
MCKOIIA€MbIX OCTAaTKOB PACTEHHUU U
YKUBOTHBIX B KOJUIEKIIUSIX).

DKCKypcHs « DBOJIIOLUSA OPraHUIECKOTO
Mupa Ha 3emJiie» (B €CTECTBEHHO-
HAy4YHbI WIMKPAECBEIUECKUI MYy3eil)

2.3 | CoBpeMeHHas CucreMa OpraHM4eCcKOro MUpa Kak PackpeiBaTh copepkaHle TEPMUHOB U
cucrema OoTpakeHHe 3BOOINNA. OCHOBHBIE MOHSATUMN: CUCTEMATHKA, UCKYCCTBEHHAS U
OpraHUYeCcKOro Mupa CHUCTEMAaTUYCCKUE TPYIIBI OPraHU3MOB. | €CTECTBEHHAs KjaccU(UKanus, OuHapHas

Jlemoncmpayuu: HOMEHKJIaTypa, MPUHIIUI
Tabauyvt u cxemor: «CoBpeMeHHAs HMEPAPXUYHOCTH.
CUCTEMA OPTraHUYECKOTO MHUPa» XapakTepu3oBaThb COBPEMEHHYIO
CUCTEMY OpPraHUYECKOro MHpa
2.4 | DBoMIOINS YETIOBEKA DBoJIIOIUA YeT0BEKa. AHTPONOJIOTHS PackpriBath conepkaHue TEPMUHOB U

(anTpomoreHes)

Kak Hayka. Pa3Butue mnpencraBieHuUit
O MPOUCXOXKICHUU YeTOBEKa. MeTobI
M3y4yeHHs aHTpornorene3a. CxoAcTBa u
pa3Iuyus 4eIOBEKA U KUBOTHBIX.

CucreMaTHuecKoe MoJIOKCHHUE YeI0BeKa.

Hemoncmpayuu:

Topmpemuwi: Y. JlapBuH.
Tabnuyvl u cxemvi: «CpaBHEHUE
aHATOMHYECKUX YEPT CTPOCHUS
YeJIOBEeKa M YeJIOBEKOOOPa3HbIX
00e3bsTHY.

ObopyoosaHue: CICTIKU UITN
U300paKeHHs] KAMEHHBIX OPYAHiA

TOHSTHM: aHTPOTOJIOTHS, aHTPOIIOTECHES,
yenoBek pasymHbIi(Homo sapiens),
MPSIMOXOXKJICHUE, BTOPasi CHTHAJIbHAS
cucTeMa.

[TepeuncnsaTh 3a1a4u AHTPOIIOJIOTHH,
ATANBICTAHOBJICHUS U PA3BUTHS
MPEACTABICHUMN O MPOUCXOKICHUN
YEJI0BEKA.

M3marate OCHOBHBIC MOJIOKEHUS
teopun Y. JlapBuHa, KpUTUYECKU
OIICHWBATh HEHAYYHYIOUH(POPMAITHIO
O MPOUCXOXKJIECHUH YEJIOBEKA.

3HaTh CUCTEMATHYECKOE ITOJIOKESHHE
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NEPBOOBITHOTO YeNIOBEeKa: KaMHU-
qorepsl, pyouna, ckpebdiia

Brua Homo sapiens, mepedncisTh ero
MOP(OJIOTO-aHATOMHYECKHUE TPU3HAKU
pa3HOro ypoBHS (THI, KJIacc, OTPsiA

u 1p.).

YcTaHaBIMBaTh YEPTHI CXOACTBA U
pa3IMunuiiyesIOBeKa U JKUBOTHBIX.
OOBSCHATD U OLICHUBATh 3HAYCHHE
HAYYHBIX 3HAHUH O MPOUCXOKICHUH
YeIIoOBEKa JIUIsl TOHUMaHHUsI MECTa U POJIH
YelI0OBeKa B TPUPOJIE

2.5

JIBrKyIIME CUITBI

(pakTopsI)
aHTpoOIIOreHe3a

JIBrkyine cuiibl ((hakTopsbl)
aHTpornoresesa. Hacneacrsennas
M3MEHYHMBOCTb U €CTECTBEHHBIN O0TOOP.
OO6miecTBeHHBIN 00pa3 KU3HHU,
M3TOTOBJIEHUE OPYAUU TPYAa,
MBIIIEHUE, PEYb.

Hemoncmpavyuu:

Tabauyst u cxemvt: «CpaBHEHHE
aHATOMHYECKHUX YepPT CTPOCHUS YeJIOBEKa
U 4eJIOBEKOOOPa3HbIX 00€3bsHY,
«OCHOBHBIE MECTA MAJIEOHTOJIOTMYECKUX
HaXOJIOK MPEAKOBCOBPEMEHHOTO
YEJIOBEKaY.

OO6opyioBaHKE: MYJISKA
«IIponcxoxnenue yenoseka
(Ma7ICOHTOIOTUYECKNE HAXOIKH )»

PackppiBaTh comepxkaHue TEPMUHOB H
MOHATUH: (haKTOPBI AaHTPOTIOTEHE?RA,
IPYIIIOBOE COTPYIHUYECTBO, PEUb,
OpyAHiiHAs EATeTbHOCTD,
noJIMMOphU3M.

XapakTepru30BaTh JBIKYIIIHE CHITBI
(paxTopsl) aHTpOTIOTEHE3A:!
OMOJIOTUUECKHE U COI[UATbHEIC,
CpPaBHUBATHh MX MEXIY COOOM
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2.6 | OCHOBHBIC CTaUU OCHOBHBIE CTaIUM U BETBU BOJIIOIUU PackpeiBath copep:kaHue TEPMUHOB U
3BOJIFOIIAH YEJIOBEKA YEJIOBEKA: aBCTPAIIONUTEKH, HeloBEK MIOHATHI: aBCTPAJIONIUTEK, YEIIOBEK

yMelbiid, YenoBek MpsaMOXO TSI, YMEJIbIN, YEJIOBEK MTPAMOXOIAIINH,
YenmoBek HEaHAEPTAIBCKUN, UeloBeK HeaHJiepTajiel, KpOMaHbOHELl,
pa3yMHBII COBPEMEHHOI'O THIIA. HEOJUTUYECKAS PEBOJIIOLINS,
Haxoaku nckonaeMbIx OCTaHKOB, MEepBOOBITHOE UCKYCCTRO.
BpeMsl CYIlIECTBOBaHUSI, 00JIaCTh XapakTepu3oBaTh U CPABHUBATH MEKY
pacnpocTpaHeHus, 00BEM TOJIOBHOTO co00¥ OCHOBHBIE CTAMH IBOJIIOIINH
MO3ra, 00pa3 KU3HU, OPYIUs. YEJI0OBEKA: XPOHOJOTUYECKUI BO3PACT,
Hemoncmpayuu: apeaJl pacrpoCTpaHeHUsI, 00BEM
Tabauywl u cxemwvl: «OCHOBHBIE MECTa TOJIOBHOTO MO3ra, 00pa3 >KU3HU U
NAJICOHTOJIOTMYECKUX HaXOIOK IPEKOB | OPYIUs Tpyaa
COBPEMEHHOT'O YEJIOBEKa,
«JlpeBHeimme moan», «IpeBHue
moan», «llepBble COBpEMEHHBIE JTHOIN».
OO0opyIoBaHUE: MYIISIKH
«IIpoucxoxaeHue yenoBeka» (OrOCThI
aBCTpaJIONUTEKa, MUTEKAHTPOTIA,
HEaHJIepPTaAJIblia, KPOMAHBOHIIA); CICIKH
WM 1300paKeHUsI KAMEHHBIX OpPYIUN
MEePBOOBITHOTO YEJIOBEKA: KaMHU-
qorrmnepsl, pyousna, ckpebdiia

2.7 | YenoBedeckue pachl Yenoseueckue packl. OCHOBHbBIE PackpeiBath coqepkaHue TEPMUHOB

Y TIPUPOJHBIC
aJjanTally 4eJI0BEeKa

OOJIBIIME PACHI: €BPONICOUTHAS
(eBpasuiickasi), HErpO-aBCTPATOUIHAS
(?KBaTOpHUAIbHAS ), MOHTOJIOMTHAS
(a3uarcko-aMepuKaHCKasi).

Y TIOHATHUM: PAChl, PACOTEHE3, COLIAAII-
JApBUHU3M, PACU3M, METHUCALIUS.
XapaKkTepu3oBaTh U CPABHUBATH
MPEACTABUTEIIEHYEIIOBEYECKHUX Pac,
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YepThl IPUCIIOCOOICHHOCTH
MPEJICTABUTEIIEN YETIOBEUECKUXPAC

K YCJIOBUSIM CYIIIECTBOBaHMS. EqUHCTBO
yejaoBeueckux pac. Kpurtuka
COLMAJIBHOTO JIApBUHU3MA U pacu3Ma.
Jemoncmpavyuu:

Tabauyst u cxemol: «YenoBedeckue
pacb»

PAacKpbIBATh IPUYMHBI 1 MEXaHU3MBbI
pacoreHesa, nepeyucisiTb U IPUBOIUTH
pUMEPBI TPUCTIOCOOIIEHHOCTH YEeI0BEKa
K YCIIOBUSIM CPEJbI, TPUMEPDI
MPUCTIOCOOUTENBHOTO3HAYEHUSI PACOBBIX
MPU3HAKOB.

Jloka3pIBaTh €IMHCTBO BUAa HOMO
sapiens, Hay4yHYI HECOCTOSITEIbHOCTh
PacoOBBIX TEOPUH,UJEH COLMATBHOTO
JapBUHU3MA U pacu3ma

HToro uacoB o teme

9

Tema 3. Opranu3mbl U OKpPY:KaOUIas cpeaa

3.1 | Oxomorus Kak Hayka 1 DKoJorus Kak Hayka. 3ajauuu pa3aensl | PackpeiBaTh conepikaHne TEPMUHOB U
HKOJIOTUH. MOHSITUIA: SKOJIOTHSI, TIOJICBbIC
MeTo1pI SKOOTHUECKUX UCCIEAOBAHNN. | HAOMIOAEHNUS, YKCIIEPUMCHTHI,
DKOJIOTHYECKOE MUPOBO33pEHUE MOHUTOPHUHI OKPYKAIOIIEW CPebL,
COBPEMEHHOI'0 4YeJIOBEKa. MOJIETTUPOBAHUE, YKOJIOTUIECKOE
Jlemoncmpayuu: MHUPOBO33pEHUE.
Ilopmpemoi: A. I'ymOonbaT, [Tepeuncnsath 3a7a4u SKOJI0TUHU, €€
K. ®@. Pynswe, O. I'ekkens. pas3nensl UCBS3U C APYTMMU HAyKaMU.
Tabauyvr u cxemwvr: xapra «lIpupogueie | Xapakrepu3oBaTh METOIbI
30HBI 3EeMIIH HKOJIOTHYECKUX UCCTICIOBAHUIN

3.2 | Cpensl obutanus u 1 Cpenbl oOuTaHUs OPraHU3MOB: BOJIHAsI, | PackppIBaTh cofepikaHre TEPMUHOB

IKOJIOTHYECKHE
(akTopsI

HA3eMHO-BO3/IyIIIHAs, TOYBEHHAS,
BHYTpHU-OpraHU3MEHHAs.
Okosoruueckue HakTopbl.
Knaccudukanuys 3K010ruaecKux

Y TIOHSTHUH: cpefia OOUTaHuUS,
HKOJIOTHYECKUE (PaKTOPHI,
OMOJOTHYECKUI ONTHMYM,
OTpaHUYMBAIOIINNA (JTUMUTHUPYIOLTUIN )
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(dhaxkTopoB: abnoTHueckue, OUOTHUYECKHUE
U aHTPOTIOTEHHBIE.

JleticTBHE YKOIOTHYECKUX (PAKTOPOB

Ha OpraHU3MBbI.

Hemoncmpayuu:

Tabauyst u cxemvi: «CpenploOUTaHUS
OpraHU3MOB»

dakTop.

XapakTepu3oBaTh YCIOBUS CPEJl
oOWTaHUs OPTaHU3MOB;
KJIaCCU(UIIMPOBATH U XapaKTEPHU30BaATh
AKOJIOTHYECKHE (DaKTOPhI: A0MOTHUYECKHUE,
OMOTHYECKHUE M aHTPOIIOTCHHBIC.
OmmceIBaTh AEUCTBHE YKOJIOTHYESCKUX
(hakTOpOBHA OpTraHU3MBI.
XapaxkTepuzoBaTh 0COOCHHOCTH
CTPOCHHUS U KU3HEACATEILHOCTU
PaCTEHUN U )KMBOTHBIXPA3HBIX CPET
oOHnTaHUs

3.3

AOuoTHYECKHE
(dakTopbl

AbuoTtnueckue (hakTophl: CBET,
TeMITepaTypa, BIaKHOCTb.
®otonepuoansm.IIpucnocodbnenus
OpPTaHU3MOB K JIEHCTBUIO a0OMOTHYECKHUX
(bakTopoB. bruosornueckuepuTMBbI.
Hemoncmpayuu:

Tabauyvt u cxemovl: «DOTOTEPUOIUIM.
Jlabopamopnvle u npakmuyeckue
pabomul:

JlaGopatopHas pabora Ne 3.
«Mopdonoruaeckne 0COOEHHOCTH
pacTeHUH U3 Pa3HBIXMECT OOUTaHUS.
JlabopaTtopHnas padota Ne 4. «Bnusiaue
CBETa Ha POCT U Pa3BUTUE YEPEHKOB
KOJIEyCa»

PackpbiBaTh cojiep:kaHue TEPMUHOB U
MOHATUI: A0MOTHYECKHUE (PAKTOPBI,
dhoToneprnoan3M, OHMOJIOTUUECKUE
PUTMBI.

AHanmM3upoBaTh JCHCTBUE CBETA,
TEeMITepaTyphl, BIAXKHOCTH HA OPTraHU3MbI
Y TIPUBOJIUTH TIPUMEPHI
MPUCTIOCOOJICHHOCTH OPTaHNU3MOB.
[IpoBouTH OMOTOTHUYECKHE HAOIIOICHUS
1 0OPMIIATH PE3yJIbTaThl MPOBEAEHHBIX
HaOJII0ICHUIA
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3.4 | buornueckue buotnueckue daxropsl. Buabl PackpbIBaTh cofepkaHue TEPMUHOB
(dakTopsI OMOTUYECKHUX B3aUMOJECHCTBUM: U TIOHATUN:0MoTHYeCKuE (HaKTOPHI,
KOHKYPEHLUS, XUITHUYECTBO, CHMOMO3 U | XUILHUYECTBO, IIapa3UTU3M,
ero ¢opmel. [lapazutusm, koomeparus, | KOHKYpEHLUs, MyTyajau3M, CAMONO3,
MyTYyaju3M, KOMMEHCAIU3M KOMMEHCAJIN3M, HaXJIEOHUYECTBO,
(KBapTUPAHCTBO, HAXJIEOHUYECTBO). KBapTUPAHCTBO, aMEHCAJIU3M,
AMeHcanu3M, HeUTpaIu3M. HEUTpaIU3M.
3HaueHue OMOTHUYECKUX XapakTepHu3oBaTb OMOTHYECKHE
B3aMMOJICHCTBUH I CYILIECTBOBAHU (aKkTOphl U BUIBIB3aMMOOTHOIICHHI
OpPraHMU3MOB B IIPUPOHBIX COOOIIECTBAX. | MEXKY OPraHU3MaMU; IPUBOJUTH
Hemoncmpayuu: MpUMEPBI B3AUMHOU
Tabnuyvl u cxemol: «lluiesbie nenmn» IPUCIIOCOOTIEHHOCTH OPraHU3MOB.
CpaBHUBaTh MEXIy COOON BHIbI
OMOTHYECKUXB3aUMOIEUCTBHIA
OpraHU3MOB
3.5 | Dxonoruyeckue DKOJIOTUYECKHE XapaKTEPUCTUKU PackpbIBaTh cosiepkaHre TEPMUHOB U
XapaKTEPUCTUKU nonysiuuu. OCHOBHBIEIIOKA3aTeln MOHSTHI: NOMYJISILIMSL, YACTIEHHOCTD,

BUJIA U TIOITYJISIIIAN

MOMYJISIIIUN: YUCIEHHOCTbD, INIOTHOCTb,
POXK1a€MOCTh, CMEPTHOCTh, IPUPOCT,
Murpanus. JJuHaMyuKa YMCI€HHOCTH
MONYJISIIIUU U €€ Perysiusl.
Hemoncmpayuu:

Tabauywt u cxemol: «llomynsuumy»,
«3aKOHOMEPHOCTH POCTA YUCICHHOCTH
MONYJISIITUK UHPY30pUH-TYPEeTbKI».
Jlabopamopuvle u npakmuuecxkue
pabomut:

IJIOTHOCTB, POKIAEMOCTh, CMEPTHOCTb,
MPUPOCT, MUTpALIUS, TUHAMUKA
YUCJICHHOCTHU TOMYJIALIHMH.
XapakTepu3oBaTh OCHOBHBIE TTOKA3aTEIN
Y DKOJIOTHYECKYIO CTPYKTYPY
MOMYJISILUN; OTUCHIBATH MEXaHU3MBbI
PEryIsiuy YUCIEHHOCTH MOIYJIALNH
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[Tpaktrueckas padota Ne 2. «Iloacuér
MJIOTHOCTH TIOMYJISIITUIN pa3HBIX BUIOB
pacTeHui»

Hroro yacos no treme

5

Tema 4. Coo01ecTBa M IK0JIOrHYE€CKHE CHCTEMBI

4.1 | CooOmiecTBa 1 Co00111eCTBO OPraHu3MOB — OUOIIEHO3. PackpriBaTh conepkaHue TEpMUHOB U
OpraHU3MOB CrtpykTyphl OMOLIEHO3a: BUI0Bas, MOHSTUI: OUOIIEHO3, FKOCUCTEMA,
MPOCTPAHCTBEHHAs, TpohUUIecKast OMOreo1eHO03, BU/IbI-IOMUHAHTHI,
(uieBas). Buabl- 1OMUHAHTHI. DKOJIOTHYECKas HUIIIA.
CBsi3u B OHOIIEHO3E. XapakTepu3oBaTh OMOIIEHO3
Jemoncmpavuu: (coo0111ecTBO), €r0 BUIOBYIO,
Tabnuyst u cxemol: «lluneBbie enmy, MPOCTPAHCTBEHHYIO U TPOPUUECKYIO
«bHOIIEHO3: COCTaB U CTPYKTYpay. CTPYKTYpBHI.
Obopyoosanue: MOJIeTb-aNIUTAKAIUS OOBSICHATH POJIH KOMIIOHEHTOB
«Tunuruneie OMOIIEHO3BDY; TepOapHit OMoIIeHO3a B MOJIIEPKAHUU €TO
«PacturenpHbie COOOIIECTBAY; CTPYKTYPbI U CYIIIECTBOBAHUS
KOJUIEKIMs « bHOIIEHO3» Ha ONPECIIEHHON TEPPUTOPHH.
OOBACHATH OMOTOTUUECKHIT CMBICIT
SPYCHOCTH WIIMCTOBOW MO3aWKH.
CpaBHHBaTh KOMIIOHCHTHI OMOIICHO30B,
WX BUIOBYIO, IPOCTPAHCTBCHHYIO H
TPO(QUYECKYIO CTPYKTYPBI, CBSI3U MEXTY
OpraHU3MaMH
4.2 | DKOCUCTEMBI U 2 DKOJIOrM4eCKHe CUCTEMBI (IKOCUCTEMBI). | PackpriBaTh copepkaHne TEPMUHOB U

3aKOHOMEPHOCTH UX
CYILIECTBOBAHUS

[MTousTHe 00 3KOCUCTEME U
OHMOreolEcHO3E.
OYHKITMOHAIBHBIC KOMITOHCHTBI

MMOHATUH: DKOCUCTEMA, OMOT€OIIEHO3,
MPOAYIIEHTBI, KOHCYMEHTBI, PEIYIICHTHI,
TpodHUECKHEe YPOBHH, ITUIIICBAs
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AKOCHUCTEMBI: MPOAYIICHThI, KOHCYMEHTHI,
PEAYLICHTHI.

KpyroBopoT BelecTB U MOTOK SHEPTUU
B DKOCHCTEME.

Tpoduueckue (TUIIIEBBIC) YPOBHH
AKocUCTeMBI. [IulieBbie 1NN U CETH.
OCHOBHBIE 1TOKA3aTEIN SKOCUCTEMBI:
ouomacca, NpoayKIHs. DKOJIOTUUECKUE
MMUPAMUJIBL: TIPOAYKIIMH, YUCICHHOCTH,
onomaccel. CBOMCTBA DKOCUCTEM:
YCTOMUYUBOCTb, CAMOPETYJISIHUS,
pa3BUTHE.

Cykueccus.

Hemoncmpayuu:

lopmpemuwi: A. [Ix. Tencnu,

B. H. Cyxkaués.

Tabauyst u cxemol: «lIpupoaHbie
coobmecTBay, «llemu nuranusy,
«IKOJIOTUYECKas MUPaMUIay

LEIb U CETh, IKOJIOTMUYECKUE
NUpaMUJIbl, OomMacca, IpOAyKIIHS,
CYKLECCHSL.

XapakTepu3oBaTh CBOMCTBA IKOCUCTEMBI
(e€ crmocOOHOCTH K JUTUTETHHOMY
CaMOIOIEP/KAHNUI0, OTHOCUTEIIEHO
3aMKHYTBIA KPYTOBOPOT BEILIECTB,
HEO0OXOUMOCTh TOTOKA YHEPTHH).
CpaBHHBaTh NaCTOUIIHBIE U JETPUTHBIE
NUIIEBbIE LIENH, TPOYUUECKUE YPOBHU
DKOCHUCTEMBI.

Paznuuate nupamMuabl MpoIyKINUH,
NUpamMuIbl YUCICHHOCTH U TUPAMHMIBI
OMOMACCHI.

CocTaBsATh LEMU U CETH TUTaHUSI.
IlepeuncnsaTh CBOMCTBA SKOCUCTEM:
YCTOMYMUBOCTb, CAMOPETYJISILIHS,
pa3BUTHE (CyKILIeCCHs).

OnuceIBaTh MEXAHU3M MOIEPKAHUS
pPaBHOBECHS B 3KOCHCTEMaAX.
XapakTepu3oBaTh CYKLIECCHH, BBISIBIISATh
MPUYHUHBI U 00LIME 32aKOHOMEPHOCTHU
CMEHBI 3KOCHCTEM

4.3

[Ipuponsie
AKOCHUCTEMBI

[IpupoHbIE 3KOCUCTEMBI.
DKOCHUCTEMBI PEK U 03€ED.
DKOCUCTEMA XBOMHOTO UJIU
LIMPOKOJINCTBEHHOTO JIECA.

PackpeiBath copepkaHue TEPMUHOB U
MMOHSTUI: BOAHBIE YKOCHUCTEMBI,
OMOTeO1IeHO3bI, (PUTOIIAHKTOH,
300IUTAHKTOH, OEHTOC, TYMYC.
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Hemoncmpavyuu:

Tabauyst u cxemvi: « IKOCUCTEMA
HIMPOKOJIUCTBEHHOTO JIECAY,
«DKOoCcHCTEMA XBOMHOIO JIECay,
«buoneHnos BogoéMa.

Obopyoosanue: TepOapuu U KOJUICKIIUN
pacTeHU U )KUBOTHBIX,
MIPUHAIICKAITUX K Pa3HBIM
AKOJIOTUYECKHUM TpyIllaM OJHOTO BUAA

[IpuBOIUTH IPUMEPHI TPUPOTHBIX
PKOCHCTEM CBOEH MECTHOCTH.
CpaBHUBATh HA3€MHbBIEC U BOJIHBIE
AKOCHUCTEMBI; OPTaHU3MBbI, 00Pa3YIOIIHe
pasHbie TpoUUECKHUE YPOBHU

4.4 | AHTpOTIOTEHHBIE AHTPONIIOTE€HHBIE YKOCUCTEMBI. PackpbIBaTh copepkaHue TEPMUHOB U
KOCHUCTEMBI ATpPO3KOCHUCTEMBI. MIOHATUI: AHTPOIIOTE€HHAsl IKOCUCTEMA,
Ypboskocucremsl. buonornueckoe u arpo3’KocucTema, ypooskocucreMa,
X035CTBEHHOE 3HAUCHUE OounopazHoobOpasue.
arpodKOCUCTEM U YpOOIKOCHUCTEM. XapakTepru3oBaTh arpOdKOCUCTEMBI U
buopasnoobpasue kak gpaxTop ypOO3KOCHUCTEMBI, OCOOEHHOCTH MX
yCTOMUMBOCTHU dKocHcTeM. COXpaHEHUE | CyLIECTBOBAHUS.
OMOJIOrMUYECKOT0 pa3HO0Opasus [IpuBOAWTH MPUMEPHI AHTPOTIOTEHHBIX
Ha 3emiie. HKOCUCTEM CBOE MECTHOCTH, OIUCHIBAThH
Hemoncmpauyuu: WX BUJIOBOM COCTaB U CTPYKTYPY.
Tabnuysl u cxemovl. «ATPOLICHO3Y. CpaBHHBaTh COCTaB U CTPYKTYPY
Obopyodosanue: xomnekuys «Bpenuteny | nmpupogHbIX SKOCUCTEM U
BAXHEHNIINX CEITbCKOXO3UCTBEHHBIX arpodKOCHUCTEM, arPOIKOCUCTEM U
KYJIbTYp» ypOO3IKOCUCTEM
4.5 | buocepa— VYuenue B. U. Bepnaackoro o ouocdepe. | PackpbiBaTh coepkanue TEPMUHOB U
rii00anpHas ['panulibl, COCTaB U CTPYKTYypa NoHATUM: Ouocdepa, )KUBOE BEUIECTBO,

HKOCHUCTEMA 3EMIIUA

ouocdepsnl. JKuBoe BEIIECTBO U €T0
¢ynxun. Ocobennoctu 6nocheps! Kak

JUHAMHYECKOE PABHOBECHE.
OuenuBars Bkiaja B. U. BepHaackoro
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r7100aTbHON YKOCUCTEMBI.
JlnHamMuueckoe paBHOBECHE U OOpaTHas
CBsI3b B OMocdepe.

Hemoncmpayuu:

Topmpemuwi: B. 1. BepHaackumu.
Tabauywl u cxemwvr: «O0WAs CTPYKTYpa
ouocdepr», «PacpocTpaHeHUE KUZHH
B Ouocdepe», «O30HOBBIN dKpaH
ounochepb»

B CO3/laHne yueHus o ouocdepe.
XapakTepu3oBaTh cOCTaB OuoCcQepsl,
(byHKIIUH )KUBOTO BelecTBa Onochepbl
1 onpeaesITh (Ha KapTe) 00J1acTH ero
HanOOJIBIIETO PACIPOCTPAHECHUSI.
[TpuBOAUTE PUMEPHI TPOSBICHUS
(GyHKLHIA )KUBOTO BenlecTBa onochepsl,
OMOTeOXUMHYECKOU eI TeTbHOCTH
YeoBeKa.

[lepeunciarb ocoOeHHOCTH OUochepsl
KaK I100aJIbHOM 3KOCUCTEMBI 3EMIIH

4.6 | 3aKOHOMEPHOCTHU KpyroBopoTs! BemiecTB u PackpbiBath copepxanue TEPMUHOB U
CYIIIECTBOBAHMSI OMOreOXNMHUYECKHE ITUKIIBI 2JIEMEHTOB MOHSITUH: TIEJIOCTHOCTH Ouochepsl,
ouochepsl (yrnepona, a3orta). KPYrOBOPOT BEIIECTB,

3oHanbHOCTH Onochepsl. OCHOBHBIE OMOreOXUMUYECKHUE ITUKITBI

OMOMBI CyIIH. AJIEMEHTOB, 30HAIBHOCTh OMOC]EPHI,

Jemoncmpayuu: OMOMBI.

Tabauysl u cxemol: «Kpyrosopor OnuceIBaTh KPYTOBOPOT BEIIECTB,

yriaepoaa B ouocdepe», «Kpyrosopor OMOreOXMMHUYECKHE IIUKITBI a30Ta U

a30Ta B MPUPOIEH yriepoza B 6uocdepe.
OOBICHATH IPUUNHY 30HATLHOCTH
ouocdepsl. [lepeuncsaTs u
XapaKTepU30BaTh OCHOBHBIE OMOMBI
CYyIIH 3eMIIH

4.7 | YenoBedyecTBO YenopedecTBO B Onochepe 3emii. PackpriBath copepkaHue TEPMUHOB U

B Ouocdepe 3emiau

AHTPONOTreHHBIC U3MEHEHHUSI
B Onocdepe. ['modanbHbIE

HNOHSITUNA: aHTPOIIOTE€HHbIE U3MEHEHUS,
HKOJIOTUYECKUN KPU3UC, TII00ATBHBIE
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AKOJIOTUYECKUE TPOOIIEMBI.
Jemoncmpayuu:

Tabauyvt u cxemol: «IIpumepHbIC
AHTPONOT€HHbIEC BO3JACHCTBUS

Ha NpUpOaYy», « BaxHenmme ncTOUHNKH
3arpsA3HEHUS BO3/lyXa U TPYHTOBBIX
Bo», «[louBa — BaxkHeiIas
cocTasJsironias onochepn», «DakKTOpPbI
Jerpaganuu nouBy, «llapHuKoBbIi
abdexT», «PakTophl paIuOAKTUBHOTO
3arpsizHeHus ouochepri»; Kpachas
kHura PO, n3o0pakxeHus1 OXpaHsIeMbIX
BHJIOB PACTEHUI U KUBOTHBIX

poOJIEMBI.

XapakTepu3oBaTh OMOCHEPHYIO POJIH
YyeJIOBEKa.

[IpuBOIUTH IPUMEPHI AHTPOIIOT€HHBIX
W3MeHeHu# B bnocdepe.

OrneHrBaTh MOCTEACTBUS 3arPsI3HEHUS
BO3IYILIHOM, BOJTHOM CPEJbI, U3MECHEHMUS
KJINMaTa, COKpaIIeHUs
OouropazHoobpasus.

dopMyIUpPOBaTH COOCTBEHHYIO MO3UIUIO
10 OTHOIICHMIO K TJI00aJIbHBIM U
PETHOHAIBHBIM 3KOJIOTHUYECKUM
npobJieMaM, apryMeHTHUPOBaTh CBOIO
TOYKY 3pCHHUS.

HaspiBaTh MpUYMHBI MTOSBJICHUS
MIPUPOAOOXPAHHOM ITUKHU,

PacKpbIBaTh 3HAYEHHE Mporpecca

JUTS1 IPEOI0JICHUS DKOJIOTHYECKOTO
KpH3Hca

4.8

Cocy1iiecTBOBaHUE
MIPUPOJIBI U
yeJI0BeUeCcTBa

CocyuiecTBOBaHUE TPUPOJIBI U
yenoBedyecTBa. COXpaHEHHE
Ouopa3HooOpa3ust Kak OCHOBA
ycToitunBoctr 6mocdeprl. OcHOBa
paIMOHAIBHOTO YIIPABICHUS
IIPUPOTHBIMH PECypCaMu M HX
ucnoiib3oBanue. JlocTikeHnss OMOJIOTHH
Y OXpaHa MPUPO/IBL.

PackpeiBath conepxaHue TEPMUHOB U
IOHSTUI: PALlMOHAIIBHOE
IIPUPOIOIIOIB30BaHUE, YCTOMYUBOE
pa3BUTHE, KODBOIIOLIUAL.
XapaxkTepu3oBaTh palMOHAIBHOE
UCIIOJIb30BaHUE IIPUPOJHBIX PECYPCOB;
OCHOBHBI€ [10JIOXKEHUSA KOHLENIUU
YCTOMYUBOI'O pPa3BUTHUS
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Hemoncmpavyuu:
Tabnuywsl u cxemoi: «buochepa u
4eJIOBEK»

HToro vyacoB o Teme 9

PesepBHOE Bpems 2

OBUIEE KOJIMYECTBO 34
YACOBIIO ITPOI'PAMME
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